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1  INTRODUCTION 
1.1  Background 
The use of teams in the work environment is  pervasive across a wide range of 
industries.  Teams are created for many  reasons,  but in  general they are used to move 
an  organization  closer  to  a  set  of  objectives.  The  implementation  of quality 
management  programs,  the  desire  to  increase  operational  efficiencies  and  worker 
productivity,  and  increased  levels  of global  competition are just a few  of the  often-
cited reasons for creating teams within an  organization.  In a recent descriptive study, 
Devine,  Clayton,  Philips,  Dunford,  and  Meiner  (1999)  surveyed a random  sample of 
US. organizations to estimate the  percentage of organizations that use teams.  The 
sample  was  stratified  by  Standard  Industrial  Classification  codes  to  assure  that  the 
sample was representative of US. industry.  From this sample, the authors determined 
that  48%  of US.  industrial  organizations  use  teams.  The  use  of teams  as  an 
organizational tool is thought to be even more common in larger companies.  There is 
also  evidence that the number of organizations using teams has  been increasing over 
the last 10 years. 2 
The use of teams has expanded dramatically in  response to competitive 
challenges.  For  example,  82%  of  companies  with  100  or  more 
employees  reported that they use teams  (Gordon,  1992).  Sixty-eight 
percent  of  Fortune  1000  companies  reported  that  they  use  self­
managing  work  teams  and  91%  reported  that  they  used  employee 
participation groups in  1993  compared to 28% and 70% respectively in 
1987 (Lawler, Mohrman, &  Ledford,  1995).  (Cohen & Baily,  1997, p. 
239) 
One of the difficulties in  determining the number of organizations using teams 
is  the lack of agreement on whether or not a group of people working together is  a 
team.  Depending on the background of the researchers as  well  as the specific topic 
studied, the literature will refer to the group under study as a team, work group, or, in 
some cases, will use both terms.  For example, in two recent literature reviews of  team 
research,  Cohen  and  Baily  (1997)  and  Guzzo  and  Dickson  (1996)  develop  similar 
definitions for  teams and  for  work groups,  respectively.  Rather than describing the 
differences between teams and work groups,  both sets of authors explicitly chose to 
use the terms interchangeably.  Other researchers, however, feel  that the term "team" 
implies a  higher level of coordination and/or interdependence between members than 
does the term "work group" (Brannick & Prince, 1997). 
The  targets  of this  research  are  production  and  engineering  teams  from  a 
manufacturing  organization.  Previous  studies of both work groups and  teams have 
been used as  the foundation  upon which  this  research effort  is  based.  As a  result, 
references to these studies will use the terminology that most accurately represents the 
original  research.  The  term  team  will  be  used  to  refer  to  the  work  groups  that 
participated in  this study.  This term is  most consistent with the terminology used by 
members ofthe participating organization. 3 
As  teams  have  become  a  day-to-day  reality  in  the  industrial  landscape, 
practitioners and researchers continue to seek out information that will help in creating 
the most effective team possible.  Researchers from  a wide range of disciplines study 
teams.  Sociologists,  psychologists,  and  industrial  engineers  study  teams  in  the 
workplace  in  an  effort  to  increase  understanding  of the  relationship  between team 
characteristics and various measures of team effectiveness.  Some common categories 
of team  effectiveness  measures  are  performance  outcomes  (quantity  and  quality  of 
work  product),  attitudinal  outcomes  (team  member  satisfaction),  and  behavioral 
outcomes (absenteeism) (Hackman, 1998). 
The  understanding  of factors  that  impact  performance,  attitudinal  outcomes, 
and  behavioral  outcomes  has  advanced  significantly  over  the  last  20  years.  The 
number  of studies  conducted,  as  well  as  the  development  of the  large  body  of 
summary  literature  on  team  effectiveness,  is  strong  evidence  that  the  body  of 
knowledge in this area is  growing.  However,  the relationships between these factors 
and team effectiveness are extremely complex.  The models that have been developed 
to  illustrate  these  relationships  are  not  fully  verified  through  empirical  studies  and 
cannot be used to "predict" team performance.  The identification of a set of critical 
factors  that  influence  team  performance  has  been  a  common  objective  of team 
effectiveness  research.  Understanding  how  to  best  measure  effectiveness  has  also 
been explored by a number of researchers.  While many different factors and measures 
of effectiveness have been identified, the relationships between teams in  organizations 
and effectiveness have not been determined to the extent that practitioners have a set 
of design rules available for  creating effective teams in their organizations.  The need 4 
for  operational knowledge of these relationships is  one of the significant reasons for 
continued research in the area. 
1.2  Organizational Context and Teams 
Teams are embedded in a larger social entity.  Each level of a social entity, e.g. 
individual,  team,  business  unit,  corporation,  is  influenced  by the other levels  in  that 
entity (Charon,  1999).  In the framework of team research, it is  recognized that teams 
are  influenced  by  the  larger  organizations  in  which  they  exist.  Understanding  the 
interaction  between  the  team  and  organization  poses  many  challenges  to  the 
researcher.  Discussion  and  analysis  of this  set  of interactions  was  pointed  out  as 
missing  in  team  research  over a  decade  ago.  "Perhaps future  research will  extend 
beyond the study of groups in  isolation to the study of groups as part of a system of 
organizational  activity"  (Gist,  Locke &  Taylor  1987,  p.  253).  The "organizational 
activity" referred to by Gist et al.  can be thought of  as a set of  factors associated with a 
particular  parent  organization  that  have  the  potential  to  affect  the  performance, 
attitudes, and behaviors of teams within the organization.  This combination of  factors 
creates  the  organizational  context  surrounding  the  teams  embedded  within  an 
organization.  Goodman,  Ravlin,  and  Schminke  (1987)  emphasize  the  necessity  of 
developing  an  understanding of the  relationship  between  organizational  context and 
team effectiveness in their comprehensive review ofteam and group research. 5 
The second reason for developing a model at the organizational level is 
that  different  organizations  create  different  contexts  in  which  work 
groups  operate.  The  different  contexts  can  be  represented  by  the 
different  management  philosophies,  reward  systems,  and  so  on.  This 
context  represents  another  constraint  on  group  activity,  and  how the 
groups respond to these constraints will bear on their effectiveness.  (p. 
132) 
The importance of the  role of organizational  context  on  team performance  has  also 
been  discussed  in  more  recent  studies  of  work  group  effectiveness.  "Team 
performance  can  be  raised  by  changing  the  conditions  in  which  teams  perform. 
Several lines of evidence we have reviewed point to the power of context as a driver 
of  team effectiveness" (Guzzo & Dickson,  1996, p.  334). 
There are, however, a number of issues to address in studying teams in context. 
First,  the number of variables that are encompassed in organizational context makes it 
difficult  to  isolate  individual  components  of  organizational  context.  "The 
organizational context is often cited (cf McGrath,  1984) as an important constraint on 
work-group functions,  but there is  little  evidence that variation  in  the  organizational 
context is  systematically considered  in  sampling work groups.  The question is  what 
contextual  factors  one  should  sample  given  the  large  number  of  possibilities" 
(Goodman et a1.,  1987, p.  168). 
The relationship between an organization and a team is complex.  It is  difficult 
to  differentiate  between  team  and  organizational  level  effects.  Consequently, 
understanding  these  relationships  is  inherently  troublesome.  Because  of  these 
difficulties,  only  a  small  amount  of team  and  work  group  research  has  focused 
specifically on teams in context. 6 
Much of the literature in the work group area has continued to focus on 
factors  internal to the group and  neglected the importance of both the 
explicit  organizational  context  (such  as  the  support available)  and the 
alignment  of  the  group  with  the  organization's  stated  goals. 
Interestingly,  this  study  has  indicated  as  important  as  those  internal 
group  processes  are,  the  external  factors  ...  are  equally  important. 
(Hyatt & Ruddy, 1997, p.  583) 
The  variables  considered  to  be  part of organizational  context vary from  one 
study  to  the  next.  There  are,  however,  descriptions  of organizational  context  that 
when pulled together can help  clarify what variables should be considered in  studying 
the  interaction  between  the  larger  organization  and  teams  within  the  organization. 
Sundstrom, De Meuse,  and Futrell (1990),  for  example,  define organizational context 
as the "relevant features of the organization external to the work team" (p.  121).  The 
authors go on to describe a number of  organizational features,  i. e.  variables, including 
organizational  culture  (the  shared  values  and  norms  within  an  organization), 
performance  feedback  for  the  team,  and  clearly  defined  team goals  that  are  aligned 
with the rest of the organization.  Hyatt and  Ruddy (1997) described three variables 
(training,  managerial  support,  and  organizational  support  for  communications  and 
cooperation between groups) as  critical elements of organizational context.  Hackman 
(1998)  described  four  critical  organizational  variables  for  effective  teams.  These 
organizational  variables  are  reward  systems,  educational  systems,  information 
systems, and material resources, such as money, equipment, space, and personnel. 7 
1.2.1  Conceptualizing Organizational Context 
There  are  a  number  of different  models  for  conceptualizing  the  relationship 
between organizational context and team effectiveness (Goodman, Ravlin,  &  Argote, 
1986).  Each of these  conceptual  models  contains  multiple  groupings  of variables. 
The  Gladstein  (1984)  process  model,  for  example,  contains  seven  groupings  of 
variables.  Group  composition,  group  structure,  resource  availability,  organizational 
structure,  group process,  group  task,  and  group  effectiveness  are  the  seven  sets  or 
groups of variables used by Gladstein.  Each of these groupings is further defined by a 
set of related variables.  For example,  the variables included within the group process 
set are communication,  conflict  management,  and  boundary management.  While the 
groupings used by researchers vary, there are many variables that are common to more 
than one model.  Organizational context is  one grouping of variables that is  included 
either explicitly or implicitly in most models ofteam effectiveness. 
To study the relationship between various organizational context variables and 
team  effectiveness,  a  framework  for  categorizing  the  variables  that  make  up 
organizational  context  was created.  Organizational  context has  been defined  within 
this  framework  as  the  management  processes,  organizational  culture,  and 
organizational  systems  that  exist  within  a  parent  organization.  These  three 
classifications  were  developed  based  on  a  review  of the  existing  team  and  group 
effectiveness literature.  See Figure 1.1. 
For this  study,  management processes are defined as those processes used by 
leaders  in  the  organization  in  setting  and  meeting  organizational  objectives.  Some 8 
examples of management processes used by most organizations are strategic planning, 
goal  setting,  and  resource  allocation.  F  or  the  purpose  of this  research,  only  the 
management  processes associated with  establishing team-level  goals,  goal alignment, 









Figure 1.1. 	 The  management  processes,  organizational  culture,  and  organizational 
systems  existing  within  the  parent  organization  form  the  organizational 
context. 
"Shared  values,  shared  beliefs,  shared  mearung,  shared  understanding,  and 
shared  sense making  are  all  different  ways  of describing culture" (Morgan,  1997,  p. 
138).  For this study,  organizational culture is  defined as the set of values, beliefs, and 
behavioral  norms that guide how members of the organization get work done.  The 
components of organizational culture addressed in  this study include the value placed 
on teams and teamwork,  the nature of inter-team interactions,  and the organizational 
norms associated with team integration. 9 
Organizational  systems  are  the  human  resource  management  processes  and 
arrangements used by  and  supported in  the  overall  organization.  Some examples of 
human  resource  systems  existing  in  most  organizations  are  feedback,  reward,  and 
recognition,  training  or education  systems,  and  information  systems.  This  research 
focused  on  those  human  resource  systems  related  to  feedback  and  recognition, 
training, and information availability. 
1.2.2  Operationalizing Organizational Context 
Previous  research  was  used  to  define  each  of the  classifications  described. 
Specifically,  an  analysis  of  eight  recent  studies  of  teams  in  organizations  was 
completed  to  operationalize  this  research  framework  by  developing  a  set  of nine 
organizational  context variables.  The  eight  studies used  in  this  analysis  explore the 
relationships  between  a  variety  of variables  including  some  organizational  context 
variables and various measures of effectiveness.  Those findings related specifically to 
the impact of organizational context on team effectiveness were the focal point of this 
analysis.  The type of teams used in these eight studies varies.  Three examples of the 
team types  included  in  these  eight  studies  are  clerical  teams  from  a  large  financial 
service company,  knowledge worker teams from information system departments, and 
interdisciplinary  treatment  teams  of mental  health  professionals.  These  studies  are 
particularly relevant to this research because they focus on intact work teams that are 
embedded within a larger organizational context. 10 
The findings of each of these studies as they relate to the role of organizational 
context on team effectiveness were mapped to the three classifications -- management 
processes,  organizational culture,  or organizational systems.  For example,  Kline  and 
MacLeod (1997) used a composite of six organizational indicators to create an overall 
organizational context index.  The six  indicators used in  this  study included elements 
from  each  of the  three  categories  defined  in  the  organizational  context framework. 
Team  and  organizational  goal  alignment  (management  processes),  the  level  of 
organizational  support  for  teamwork  (  organizational  culture),  and  organizational 
support systems such as  reward and  recognition (organizational systems) are three of 
the six indicators included in this index. 
In a study of 100 maintenance support groups responsible for maintaining and 
repairing  PC's,  fax,  and  copiers,  Hyatt  and  Ruddy  (1997)  found  that  work group 
support was correlated to response time measures of team effectiveness.  Work group 
support  included  variables  such  as  the  level  of information,  coaching,  technology, 
recognition,  and  rewards  that  a work group received  from  the organization.  Work 
group  support as  defined  by  the authors  is  comparable to organizational  context as 
defined for this  study.  The survey items included in  work group support encompass 
questions  about  management  processes,  organizational  culture,  and  organizational 
systems.  For  example,  participants  were  asked  to  rate  how  much  the  following 
statements were true for their overall work group: 11 
1.  We know what our District's vision is. 
2.  We are treated with respect by our manager. 
3.  We receive timely information from our manager. 
4.  We receive recognition for our group's performance. 
The first  survey item listed is  an example of a question that would assess how well a 
team understands their purpose.  This maps into the management processes category. 
Item 2 maps to organizational culture and  assesses the level  of management  support 
for  teams.  Similarly,  items  3  and  4  map  to  organizational  systems  and  assess, 
respectively, information availability and the level ofteam recognition. 
Similar  mappings  of findings  were  completed  for  each  of the  eight  studies 
reviewed.  When  survey  questions  were  included  as  part  of the  research  paper 
reviewed,  survey items were each mapped directly to one of the three classifications. 
From this analysis,  a total of nine organizational context variables were developed for 
further  exploration.  These  variables  are  summarized  in  Table  1.1.  A  complete 
mapping of findings from the eight studies reviewed to the nine organizational context 
variables developed is summarized in Appendix A. 
1.2.3  Purpose of Research 
This  research  was  directed  at  testing  and  understanding  the  relationship 
between organizational context and team effectiveness.  A review of the existing team 
effectiveness  literature  was  used  to  develop  the  research  framework  and  factors 
described.  There is either empirical or anecdotal support for the role of  these variables 12 
within  the  existing  team  effectiveness  literature.  However,  each  empirically  based 
study  reviewed  included  only  a  subset  of the  nine  organizational  context  variables 
described.  This research probed the relationship  between organizational context and 
team effectiveness for each of  the nine variables developed. 
Table 1.1.  Organizational context classifications and variables. 




Extent to  which management processes  have helped to  create a clearly defined purpose and 
clear goals for the team 
Extent to  which management processes have helped to  create alignment between team goals 
and the goals of the parent organization 
Extent  to  which  management  processes  support  the  team through  the  allocation of critical 
resources 





Extent to which the organizational culture supports communications and cooperation between 
teams in the organization 
Extent to which the organizational culture values teams and teamwork 
Extent to which the organizational culture supports the integration of the team into the rest of 
the organization 






Extent to which organizational systems provide team-level feedback and recognition 
Extent to which organizational systems provide teams with the necessary business and technical 
information 
Extent to which organizational systems provide the necessary training for teams 
1.3  Research Model 
Following  the  example  of many  recent  studies  of teams  in  organizations, 
multiple  measures  were  used  to  characterize  the  overall  effectiveness  of the  teams 
under study.  The first  measure of team  effectiveness used  was  a  self-assessment of 13 
team  member  satisfaction  by  team  members.  Team  leaders  and  managers  In  the 
organization  completed  performance  assessments  for  each  team  studied.  These 
assessments provided two additional measures of  team effectiveness. 
The  independent  variables  of interest  were  the  nine  organizational  context 
variables summarized in Table 1.1.  Team composition, team processes, and team task 
are  potential  mediating  variables  (Gladstein,  1984).  Mediating  variables  are 
independent  variables  that  have  the  potential  to  interact  with  other  independent 
variables  and  that  may  also  have a direct  influence  on the dependent variables under 
study.  In specifying  a  research  model,  mediating  variables  may  be  accounted for  in 
either the design of the study or in  the analysis phase of the study.  The relationships 
between the  independent,  mediating,  and  dependent  variables  used  in  this  study  are 
illustrated in Figure 1.2. 
T earn  composition  and  team  task  were  accounted  for  in  the  design  of the 
research.  In particular, teams that were similar in task and composition were grouped 
and analyzed independently of teams that were dissimilar along these two dimensions. 
This research tested for relationships between organizational context, team processes, 
and  team effectiveness.  The hypothesized research model is  shown in Figure  1.3  for 
one of the nine organizational context variables.  From the model it can be seen that it 
is  hypothesized  that  organizational  context  variables  will  influence  each  measure  of 
team effectiveness both directly and  also indirectly through team processes. Further it 
is  hypothesized  that  team processes  will  have  a  direct  effect  on team  effectiveness. 
Equivalent  models  are  hypothesized  for  each  of the  remaining,  eight  organizational 
context variables. 14 
Independent Variables 
Organizational Context  Mediating Variables 
- Management Processes  - Team Composition 
- Organizational Culture  c==:::>  - Team Task 





- Team leader performance ratings 
- Manager perfomlance ratings 
- Team member satisfaction 
Clear purpose and 
goals 
Team processes 
Figure l.2.  Relationship between independent, mediating, and dependent variables. 
--------i~~ 
Team leader performance ratings 
Manager performance ratings 
Team member satisfaction 
Figure 1.3.  Research model for a single organizational context factor. 15 
1.4  Research Hypotheses 
The research hypotheses tested in this study are summarized in Table l.2.  The 
first  set of hypotheses address the posited relationship  between management process 
variables and team effectiveness.  Similarly,  the second set of hypotheses address the 
relationship  between organizational  culture variables  and  team  effectiveness,  and the 
third  set  of  hypotheses  address  the  relationship  between  organizational  systems 
variables and  team effectiveness.  The final  set of hypotheses address the relationships 
between the mediating variable,  team processes,  and  both organizational context and 
team effectiveness.  There is  evidence from  previous  research to  support each of the 
hypothesized  relationships.  Previous  research  findings  supporting  these  hypotheses 
are reviewed briefly in the following sections. 
1.4.1  Team Purpose and Goals and Team Effectiveness 
Goal  setting  has  been studied in  a variety of contexts.  Goal  setting research 
has  found  that goal  specificity  impacts performance at  the individual  level  (Locke & 
Latham,  1990).  Even after controlling for  differences  in  abilities  and  task difficulty, 
performance  variability  is  lower  for  individuals  when  clear  and  specific  goals  exist. 
When goals provided for an individual are unclear or vague,  performance variation is 
greater.  These  findings  are  not  the  result  of research  addressed  specifically  at  goal 
setting  in  the  context  of teams.  Researchers,  however,  support  the  likelihood  that 
these results are also applicable to the group level (Locke & Latham, 1990). 16 
Table 1.2.  Summary of  research hypotheses investigated. 
i\;Jailagement Processes 
.. 
Management processes  that  help  create  a  clearly  defined  team  purpose  and clear goals  have  a 
positive  and  significant  effect  on  team  effectiveness  as  measured  by  team  leader  performance 
ratings. by manager performance ratings. and by team member satisfaction. 
Management  processes  that  create  alignment  between  team  goals  and  the  goals  of the  parent 
organization have a positive and significant effect on team effectiveness as measured by team leader 
performance ratings. by manager performance ratings, and by team member satisfaction. 
Management processes that support the  team through the  allocation of critical resources have a 
positive  and  significant  effect  on  team  effectiveness  as  measured  by  team  leader  performance 
ratings, by manager performance ratings. and by team member satisfaction. 
...  .  Organizational Culture 
An  organizational  culture  that  supports  communications  and cooperation  between  teams  has  a 
positive  and  significant  effect  on  team  effectiveness  as  measured  by  team  leader  performance 
ratings. by manager performance ratings, and by team member satisfaction. 
An organizational culture that values teams and teamwork has a positive and significant effect on 
team  effectiveness  as  measured  by  team  leader  performance  ratings,  by  manager  performance 
ratings, and by team member satisfaction. 
An organizational culture that supports  the  integration of the  team  into  the  organization has a 
positive and significant effect on team effectiveness as measured team leader performance ratings, 
manager performance ratings, and team member satisfaction  . 
.. 
Organizati()nal Systems 
Organizational  systems  that  provide  team-level  feedback  and  recognition  have  a  positive  and 
significant  effect  on  team  effectiveness  as  measured  by  team  leader  performance  ratings,  by 
manager performance ratings, and by team member satisfaction .. 
Organizational systems that provide teams with the necessary business and technical information 
have a positive and significant effect on team effectiveness as measured by team leader performance 
ratings, by manager performance ratings, and by team member satisfaction. 
Organizational systems that provide the necessary training for teams have a positive and significant 
effect  on  team  effectiveness  as  measured  by  team  leader  performance  ratings,  by  manager 
performance ratings. and by team member satisfaction. 
Team Processes  .. 
Team  processes  mediate  the  relationships  between  organizational  context  factors  and  team 
effectiveness as measured by team leader performance ratings, by manager performance ratings, and 
by team member satisfaction. 
Team processes have a positive and significant effect on team effectiveness as measured by team 
leader performance ratings, by manager performance ratings, and by team member satisfaction. 17 
In  their  study  of teams  of knowledge  workers  from  varIOUS  information 
systems departments, Janz,  Colquitt, and Noe (1997) tested the role of  goal quality on 
team performance.  One aspect of  the goal quality construct focused on whether or not 
team  members  understood their team goal.  They  found  a correlation between high 
quality goals and  effectiveness as  measured by  team performance (using measures of 
quality,  efficiency,  and  timeliness),  team  commitment,  and  team  satisfaction.  Pinto, 
Pinto, and Prescott (1993) tested a similar construct.  They found significant direct and 
indirect  effects  between  superordinate  goals  and  team  effectiveness  as  measured  by 
team member perceptions of task outcomes and psychosocial outcomes.  The authors 
define  superordinate  goals  as  "goals  that  are  urgent  and  compelling  for  all  groups 
involved  but  whose  attainment  requires  the  resources  and  efforts  of more than  one 
group" p.  1284.  The following  hypotheses reflect the  role of a clearly defined team 
purpose and clear goals on team effectiveness. 
Hla:  Management processes that help create  a clearly defined team purpose and 
clear goals have a positive and Significant effect on team effectiveness as measured by 
team leader performance ratings. 
HIb:  Management processes that help create a clearly defined team purpose and 
clear goals have a positive and significant effect on team effectiveness as measured by 
manager performance ratings. 
HIc:  Management processes that help  create  a clearly defined team purpose and 
clear goals have a positive and significant effect on team effectiveness as measured by 
team member satisfaction. 18 
1.4.2  Goal Alignment and Team Effectiveness 
In their study of project teams, Pinto et al.  (1993) conclude that managers need 
to  develop  an  over-riding  set  of  goals  to  enhance  levels  of  cross-functional 
cooperation.  Higher levels  of cross-functional  cooperation will  in  turn improve  the 
effectiveness of the team.  Similarly,  Hyatt and Ruddy (1997) found that alignment of 
a team's goals with the organization's stated goals is an important determinant ofteam 
success.  They conclude that factors external to the team,  i.e.  organizational context, 
are as important in  determining team effectiveness as factors internal to the team itself. 
The  following  hypotheses  reflect  the  role  of  alignment  between  team  and 
organizational goals on team effectiveness. 
H2a:  Management  processes  that  create  alignment  between  team  goals  and the 
goals  of the  parent  organization  have  a  positive  and significant  effect  on  team 
effectiveness as measured by team leader performance ratings. 
H2b:  Management processes  that  create  alignment  between  team  goals  and the 
goals  of the  parent  organization  have  a  positive  and significant  effect  on  team 
effectiveness as measured by manager performance ratings. 
H2c:  Management processes  that  create  alignment  between  team  goals  and the 
goals  of the  parent  organization  have  a  positive  and significant  effect  on  team 
effectiveness as measured by team member satisfaction. 19 
1.4.3  Resource Allocation and Team Effectiveness 
Vinokur-Kaplan  (1995)  found  a  statistically  significant  relationship  between 
the  allocation  of  material  resources  (specifically  meeting  room  availability  and 
meeting  materials)  and  collaboration and  group interdependence.  Collaboration and 
group  interdependence were  both found  to  be  enabling  conditions for  specific  team 
outcomes as  well  as  for  overall  team  effectiveness.  Hyatt and  Ruddy (1997) found 
that ensuring that teams had access to the necessary material resources was critical to 
the  overall  success  of the  team.  The  following  hypotheses  reflect  the  role  of the 
allocation of critical resources on team effectiveness. 
H3a:  Management processes that support the team through the allocation ofcritical 
resources have a positive and significant effect on team effectiveness as measured by 
team leader pelformance ratings. 
H3b:  Management processes that support the team through the allocation ofcritical 
resources have a positive and significant effect on team effectiveness as measured by 
manager performance ratings. 
H3c:  Management processes that support the team through the allocation ojcritical 
resources have a positive and significant effect on team effectiveness as measured by 
team member satisfaction. 
1.4.4  Inter-team Interaction and Team Effectiveness 
Campion,  Papper,  and  Medsker (1996) found  significant  correlation between 
communication  and  cooperation  between  teams  of knowledge  workers  and  various 20 
measures  of team effectiveness.  These results  differed  from  the  results  of a  similar 
1993  study of clerical workers (Campion, Medsker, &  Higgs).  The authors postulate 
that  communication and  cooperation between teams is  more  critical  for  professional 
jobs because these teams must routinely interact with other parts of  the organization to 
complete  their  tasks.  Van  Aken  and  Kleiner  (1997)  also  found  that  team-level 
relationships  and  interorganizational  perspective  correlated  to  various  team 
performance measures.  The following  hypotheses reflect the relationship between an 
organizational  culture  that  supports  communication  and  cooperation between teams 
and team effectiveness. 
H-Ia:  An  organizational  culture  that  supports  communications  and cooperation 
between teams has a positive and significant effect on team effectiveness as measured 
by team leader performance ratings. 
H4b:  An  organizational  culture  that  supports  communications  and cooperation 
between teams has a positive and significant effect on team effectiveness as measured 
by manager performance ratings. 
H4c:  An  organizational  culture  that  supports  communications  and cooperation 
between teams has a positive and significant effect on team effectiveness as measured 
by team member satisfaction. 
1.4.5  Valuing Teams and Teamwork and Team Effectiveness 
Campion  et  al.  (1996)  found  a  sigruficant  and  strong  correlation  between 
management  support  for  teams  and  manager  and  employee  judgments  of team 21 
effectiveness in  their  study of knowledge workers.  Similar results were also  seen in 
the Campion et  al.  (1993)  study of teams  of clerical  workers.  Kline  and  MacLeod 
(1997)  used  an  overall  index  of organizational  context  to  verify  the  relationship 
between  organizational  context  and  team  effectiveness.  This  index  included  a 
question  about  how  formally  the  organization  supported  teamwork.  Positive  and 
significant  correlation  was  found  between  the  index  and  all  measures  of team 
performance.  The  following  hypotheses  reflect  the  relationship  between  an 
organizational culture that values teams and teamwork and team effectiveness. 
H5a:  An organizational culture that values teams and teamwork has a positive and 
significant  e.ffect  on  team  effectiveness  as  measured by  team  leader performance 
ratings. 
H5b:  An organizational culture that values teams and teamwork has a positive and 
significant effect on team effectiveness as measured by manager performance ratings. 
H5c:  An organizational culture that values teams and teamwork has a positive and 
significant effect on team effectiveness as measured by team member satisfaction. 
1.4.6  Team Integration and Team Effectiveness 
Kline  and  MacLeod  (1997)  included  one  question  on the  integration  of the 
team into  the  rest of the organization in  their index of organizational context.  This 
index  had  a  strong  positive  correlation  with  all  measures  of performance  used. 
Van  Aken  and  Kleiner  (1997)  found  that  teams  that  were  better  connected  (or 
integrated)  with  other  parts  of the  organization  had  higher  performance.  The 22 
integration or connection of the team with the rest of the organization is determined in 
part by the organizational culture of the parent organization. The following hypotheses 
reflect the relationship between an organizational culture that integrates the team with 
the rest of  the organization and team effectiveness. 
H6a:  An organizational culture  that  supports the  integration of the  team  into the 
organization has a positive and significant effect on team ejfectiveness as measured by 
team leader performance ratings. 
H6b:  An organizational culture  that supports the  integration of the  team  into the 
organization has a positive and significant effect on team effectiveness as measured by 
manager performance ratings. 
H6c:  An organizational culture  that  supports the  integration of the  team  into the 
organization has a positive and significant effect on team effectiveness as measured by 
team member satisfaction. 
1.4.7  Team-level Feedback and Recognition and Team Effectiveness 
Janz  et  al.  (1997)  hypothesized  that,  for  knowledge  workers,  the  need  for 
frequent feedback is  especially critical.  Knowledge workers are frequently faced with 
uncertain  or changing  objectives.  Frequent  feedback  can  help  compensate  for  this 
ambiguity.  They found that frequent feedback was able to compensate for poor team 
processes  and  could  lead  to  improved  team  effectiveness.  Van  Aken  and  Kleiner 
(1997) found  that group-level recognition and  reward  systems are related at a team­
level  to  performance.  Hyatt  and  Ruddy  (1997)  also  call  attention  to  the  need  for 23 
managers  and  coaches  to  recogmze  team  performance.  They  consider  team-level 
rewards and  recognition a critical  component of a supportive organizational context. 
The following hypotheses reflect the role team-level feedback and recognition on team 
effectiveness. 
H7a:  Organizational systems that provide team-level feedback and recognition have 
a positive and significant effect on  team  effectiveness as measured by  team  leader 
performance ratings. 
H7b:  Organizational systems that provide team-level feedback and recognition have 
a  positive  and significant  effect  on  team  effectiveness  as  measured  by  manager 
pelformance ratings. 
H7c:  Organizational systems that provide team-level feedback and recognition have 
a positive and significant effect on team  effectiveness as measured by team member 
satisfaction. 
1.4.8  Information Availability and Team Effectiveness 
Janz  et al.  (1997) looked at  information transmission and  its  impact on team 
effectiveness through a mediating team process factor.  They found  that information 
transmission  could  increase  the  positive  relationship  between  team  processes  and 
effectiveness.  Similarly, Hyatt and Ruddy (1997) found that timely information is  one 
of the  organizational  support  factors  necessary  to  help  improve  team  effectiveness. 
The  following  hypotheses  reflect  the  relationship  between  access  to  business  and 
technical information systems and team effectiveness. 24 
H8a:  Organizational systems  that provide  teams  with  the  necessary  business and 
technical information have a positive and significant effect on team effectiveness as 
measured by team leader performance ratings. 
H8b:  Organizational systems  that provide  teams  with  the  necessary business and 
technical information have a positive and significant effect on team effectiveness as 
measured by manager performance ratings. 
H8c:  Organizational systems  that provide  teams  with  the  necessary business and 
technical information have a positive and significant effect on  team effectiveness as 
measured by team member satisfaction. 
1.4.9  Team Training and Team Effectiveness 
Campion et  al.  (1993) found  a  relationship  between training  and  educational 
systems and employee satisfaction for clerical teams.  Similarly, Campion et al.  (1996) 
found  a  correlation  between  training  and  educational  systems  and  employee 
satisfaction  and  employee  ratings  of team  effectiveness  for  teams  of knowledge 
workers.  The following hypotheses reflect the relationship between access to training 
and educational systems and team effectiveness. 
H9a:  Organizational systems that provide the  necessary training for teams have a 
positive  and significant  effect  on  team  effectiveness  as measured by  team  leader 
performance ratings. 25 
H9b:  Organizational systems that provide the  necessary training for teams have a 
positive  and  significant  effect  on  team  effectiveness  as  measured  by  manager 
performance ratings. 
H9c:  Organizational systems that provide the  necessary training for teams have a 
positive  and significant effect on  team  effectiveness as measured by team  member 
satisfaction. 
1.4.10  Team Processes and Organizational Context 
In  Vinokur-Kaplan's  1995  study  of interdisciplinary  psychiatric  treatment 
teams,  collaboration  was  identified  as  a  significant  mediating  variable.  The  author 
found  that  interdisciplinary  collaboration  was a  significant  predictor of overall  team 
effectiveness.  Increased  collaboration  between team  members  was  associated  with 
increases in both team cohesion and team effectiveness.  In Pinto et al.  (1993), cross­
functional cooperation is defined as  "joint behavior toward a goal of common interest 
(p.  1286)."  The  authors  found  that  cross-functional  project  teams  exhibiting  high 
levels of cooperation felt  more positive about their involvement in  the project and its 
outcomes.  In addition, the authors also found that the existence of superordinate goals 
had a  significant and positive relationship with cross-functional cooperation.  In other 
words,  cross-functional  cooperation had  a  direct  effect  on team member satisfaction 
and was also found to be a mediating variable. 
Hyatt and Ruddy (1997) found  a  significant  and positive correlation between 
interpersonal work group processes and  a response time metric used for maintenance 26 
support teams.  Interpersonal work group processes were evaluated using survey items 
that  assessed  team  member  perceptions  of  factors  such  as  open,  honest 
communications,  mutual respect,  and the existence of behavioral expectations.  These 
examples illustrate that internal team processes have the potential to directly influence 
measures  of team  effectiveness  as  well  as  the  potential  to  mediate  the  impact  of 
organizational  context  factors  that  are  external  to  the  team.  Team  processes  are 
hypothesized to impact team effectiveness directly.  Based on previous research,  it  is 
also  hypothesized that team processes will  have a mediating effect on the relationship 
between  organizational  context  and  team  effectiveness.  The  following  hypotheses 
reflect both the direct effect of team processes as well as the mediating effects of  team 
processes. 
H10a:  Team  processes  mediate  the  relationships  between  organizational  context 

factors and team effectiveness as measured by team leader performance ratings. 

H10b:  Team  processes  mediate  the  relationships  between  organizational  context 

factors and team effectiveness as measured by manager performance ratings. 

H10c:  Team  processes  mediate  the  relationships  between  organizational  context 

factors and team effectiveness as measured by team member satisfaction. 

HIla:  Team processes have a positive and Significant effect on team effectiveness as 

measured by team leader performance ratings. 

H11b:  Team processes have a positive and significant effect on team effectiveness as 

measured by manager performance ratings. 

H11c:  Team processes have a positive and significant effect on team effectiveness as 

measured by team member satisfaction. 
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1.5  Research Design Limitations 
Much  preVIOUS  research  has  focused  on  understanding  the  relationships 
between team composition, team processes, team task,  and team effectiveness.  While 
the findings  for these relationships are not unequivocal,  many significant theories and 
models  have  been  developed  and  tested  to  guide  organizational  leaders  in 
understanding  how  team  characteristics  impact  team  processes  and/or  team 
effectiveness.  Most of these  studies  start  with  the team  and  look inward  from  the 
team.  This  research did  not study the complex set of relationships between internal 
team characteristics,  i.e.  team composition and  team task,  and  effectiveness directly. 
Instead,  this work explored the  relationship  between factors  that are  external to the 
team and team effectiveness. 
The selection of teams was used to neutralize structural factors  such as  team 
task and team composition.  Team processes were included in the research model as a 
mediating variable.  This is  consistent with various models of team effectiveness.  For 
example,  organizational  context  factors  are  theorized  to  impact  effectiveness  both 
directly and  indirectly through team processes in  the models developed by Gladstein 
(1984) and by Hackman (1987).  Team processes were assessed as an overall team­
level  characteristic  and  then  used  to  evaluate  the  proposed  indirect  relationships 
between organizational context and team effectiveness. 
Understanding the question  of how to foster  an  environment  (organizational 
context) in  which teams can be successful will be increased by moving from the realm 
of localized  understanding  of teams  towards  a  more  holistic  understanding  of how 28 
teams  and  organizations  interact.  It makes  sense  to  study  teams  within  an  actual 
organization to understand this  relationship  between organizational context and  team 
effectiveness.  As  a  result,  this  research  looked  at  the  relationships  between 
organizations and  naturally occurring,  intact work teams.  Field research of this type 
necessitates  making  some  trade-offs.  In  particular,  these  results  cannot  be  easily 
generalized.  The trade-off is  that  the  results  obtained  are  ecologically valid  for  the 
organization studied. Within this context, however, this research is  relevant because it 
specifically  seeks  to  understand  the  tangled  web  of  relationships  between  the 
organization, teams, and team effectiveness. 29 
2  LITERA  TURE REVIEW 

2.1  Introduction 
In  the extensive literature that is  available on the topic of team effectiveness, a 
number  of conceptual  models  have  been  created.  The  models  are  reflective  of the 
evolution  in  the  understanding  of  the  relationship  between  teams  and  team 
effectiveness.  Many of the models are largely  instructional,  but  some attempts have 
been  made  to  empirically  validate  these  models.  Even  though  no  one  model  has 
emerged as the favored or predominant approach to thinking about or studying teams, 
it  is  instructive to review and understand the most  commonly referenced models as  a 
foundation  upon  which  to  build  an  operational  understanding  of  the  critical 
relationships between teams and effectiveness. 
This  chapter highlights findings  about teams in  the existing body of literature 
that are most relevant to this research.  This chapter begins with a discussion of what 
is meant by the word "team".  This is followed by more detailed discussions of  the role 
of team  task,  team  composition,  team  processes,  and  organizational  context  in 
determining  team  effectiveness.  A  discussion  of  a  specialized  model  of team 
effectiveness  used  to  understand  teams  in  aviation  is  also  included  to  highlight  the 
importance of context in understanding teams.  The chapter concludes with a summary 
analysis of  the relationship between teams and organizational context. 30 
2.2  Groups, Work Groups, and Teams 
The  study  of  small  groups  has  been  a  long-standing  endeavor  for  both 
psychologists  and  sociologists.  Researchers  have  worked  to  create  comprehensive 
descriptions  and  definitions  of small  groups.  While  many  different  definitions  have 
been  offered,  it  is  useful  to  review  some  of the  definitions  that  are  frequently 
referenced as a starting point in understanding the term "small groups."  For example, 
researchers often cite Shaw's 1976 definition of small groups.  "A group is  defined as 
two or more persons who are interacting with one another in  such a manner that each 
person  influences  and  is  influenced  by  each  other person  (p.  11)."  McGrath (1984) 
built upon Shaw's definition to define groups as "those social aggregates that involve 
mutual awareness and potential mutual interaction (p.  7)." 
Just as there are a variety of definitions for group, there is an even larger array 
of definitions put forth for a work group.  In a recent review of teams in  organizations 
by Guzzo and Dickson (1996), the authors provide the following definition of a work 
group: 
A "work group" is  made up of individuals who see themselves and are 
seen by others as a social entity, who are interdependent because of the 
tasks they perform as members of a group, who are embedded in one or 
more  larger  social  systeJ!ls  (e.g.  community,  organization),  and  who 
perform tasks that affect others (such as customers or coworkers).  (pp. 
308-309) 
This  definition specifies five  distinct criteria for a group of people to be considered a 
work  group.  Three  of  the  criteria  are  membership,  interdependence  between 
members, and a group task.  The remaining two criteria are related to how the group is 
seen  by  others.  The  group  must  be  seen  as  distinct  from  other entities  within  the 31 
organizational structure, and the group must be part of a larger social structure to be a 
work group. 
In a recent literature review of team research, Cohen and Baily (1997) propose 
the following definition of  a team: 
A  team is  a  collection of individuals  who  are  interdependent  in  their 
tasks,  who share  responsibility for  outcomes,  who  see themselves and 
who  are  seen by  others as  an intact  social  entity  embedded  in  one or 
more  large  social  systems  (for  example,  business  unit  or  the 
corporation), and  who manage their relationships across organizational 
boundaries.  (p.241) 
This  particular definition of a team  shares  all  of the  elements  outlined  in  the Guzzo 
and Dickson (1996) definition of a work group.  There is  also  at least one additional 
element present in  this  definition,  i.e.  shared responsibilities for outcomes.  The team 
exists to perform some set of tasks but also  has some collective responsibility for the 
product or outcomes of the group effort.  This collective responsibility for group-level 
outcomes influences the strategies used by the team to meet their objectives (Guzzo & 
Shea,  1992). 
Some researchers hold that the degree of "group  ness"  is  what distinguishes a 
team  from  a  work group.  In  addition,  some  researchers  feel  there  is  a  necessary 
temporal element for a group of individuals to be a team.  For example,  flight  crews 
in  aviation differ from many traditional teams because of the temporary nature of the 
team assignments.  Other types of teams  are  also  formed  on a temporary basis,  e.g. 
project teams or new product development teams (Cohen &  Baily,  1997).  While the 
length of  time a team is together does not lessen the need for team behaviors or change 32 
the fundamental requirements for the team to be successful, it may affect the strategies 
that  teams  use  in  working  together,  and  also  has  implications  on  the  type  of 
organizational context that must exist to ensure the effectiveness of such teams (Guzzo 
&  Shea,  1992). 
The  boundaries  that  distinguish  a  work  group  from  a  team  are  not  clearly 
defined or agreed upon.  The research findings  from  studies of both work groups and 
teams,  however, are relevant to this research.  As  a result,  models of work group and 
team effectiveness as well as  work group and  team research were used to provide the 
theoretical foundation and empirical support for this research. 
2.3  Models of Team Effectiveness 
Kolodny  and  Kiggundu' s  (1980)  sociotechnical  systems  model,  Hackman's 
(1987)  normative  model,  Gladstein's  (1984)  process  model,  and  Sundstrom,  De 
Meuse,  and  Futrell's  (1990)  ecological  model  of  team  effectiveness  are  often 
referenced  in  the group and  team effectiveness  literature.  These models share many 
similarities.  In particular, the dimensions or characteristics of teams that are contained 
within  each  model  overlap  significantly.  While  these  models  share  many  features, 
there  are  noticeable  differences  in  the  emphasis  of the  models  and  in  how  team 
effectiveness is  defined.  Team task,  team composition, team processes, organizational 
context, and team effectiveness are the primary dimensions shared by the four models 
reviewed.  The  common  and  divergent  dimensions  of  these  four  models  are 
summarized in Table 2.1  and elaborated on in Sections 2.4 - 2.8. --
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Table 2.1.  A comparison of  four models of  team effectiveness. 
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2.4  Team Task 
Team  task  is  viewed  as  an  important  determinant  of work  group  and  team 
effectiveness in each of the four models studied.  Understanding the nature of  the team 
task is  important in team research for  a number of reasons.  The appropriate measures 
of team  effectiveness  are  dependent  on  the  type  of task.  F or  example,  meeting 
schedule  may  be  an  appropriate  measure  for  a  new  product development  team,  but 
meeting budget constraints may be more appropriate for a team charged with reducing 
manufacturing costs.  In most research,  a family of measures is  most appropriate, but 
the  ways  in  which  team  performance  and  team  effectiveness  are  evaluated  must  be 
closely  linked  to the  team task (Guzzo  &  Shea,  1992).  The desired  value  (what is 
considered  high  performance)  will  also  vary  based  on  the  task the  team  is  charged 
with  (Hyatt  &  Ruddy,  1997).  For some projects,  a  month  over schedule would be 
acceptable,  but less  so for others.  In addition, the task characteristics also specify the 
kinds of individual task behaviors and  team task behaviors that will  be most effective 
(Goodman et aI.,  1986). 
The  specific  features  of team  task  vary  between  the  four  models  reviewed. 
Each  model,  however,  identifies  one  or  more  task  variables  thus  recognizing  the 
significance of task in  determining team effectiveness.  A review of the role of team 
task as  described in  each of these models will  illustrate the diversity of perspectives 
and  demonstrate the  various ways  in  which  team  task  can  interact  with other team 
characteristics in determining effectiveness. 35 
2.4.1  Task in Kolodny and Kiggundu's Sociotechnical Model 
Kolodny  and  Kiggundu  developed  a  model  of group  effectiveness  usmg  a 
sociotechnical  framework  (see  Figure  2.1).  This  study  of intact  timber-harvesting 
teams provides an excellent example of the role that team task will play in  determining 
team  effectiveness.  In  this  study,  task  conditions  were  of particular  relevance. 
Uncertainty and  variability of the physical  environment  had  significant  impact on the 
ability  of the timber-harvesting teams to  meet their performance objectives (Kolodny 
& Kiggundu,  1980).  As conditions varied, the nature of  the interaction between group 
members and leaders also varied,  as did the outcomes achieved by each group.  In this 
study,  task  conditions  were  hypothesized  to  have  an  indirect  effect  on  team 
performance.  Task  conditions  influenced  interactions  between  group  members, 
which,  in  turn,  resulted  in  different  levels  of team  performance.  As  a  result,  task 
conditions acted as constraining factor in the creation of  an effective work group. --
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Figure 2.1.  A sociotechnical systems model for work group effectiveness. 
From "Towards  the  development  of a  sociotechnical  systems  model  in 
woodlands mechanical  harvesting,"  by  H.  F.  Kolodny,  M.  N.  Kiggundu, 
1980,  Human  Relations,  33  (9),  p.  628.  Copyright  ©  by  Sage 
Publications Ltd.  Adapted with permission. 
2.4.2  Task in  Hackman's Normative Model 
Hackman  is  a  key  researcher  in  the  area  of teams  and  effectiveness.  His 
normative model  has  played  a central  role  in  creating a practical framework to study 
the  performance  of teams  (see  Figure  2.2).  The  model  specifies  five  groups  of 
variables  to  consider  in  the  creation  of effective  teams.  Task  is  not  called  out 
specifically  as  one of the  five  groups of variables.  Task  is,  however,  an  important 
factor in  a number of the variable groupings.  For example,  one design component in 
creating teams is  the appropriate structuring of the team task.  "There are some tasks 
that  only  a  team  can  do,  such  as  performing  a  string  quartet  or  carrying  out  a 
multiparty negotiation.  There are other tasks, however that are inimical to teamwork" 
(Hackman,  1998,  p.  248).  In  the  normative  model,  task  also  plays  a  key  role  in 37 
establishing  the  types  of group  processes that  will  be  most  successful  for  the team. 
The strategies used by the team to complete the task are an  important determinant of 
group  process  effectiveness.  It  is  also  critical  that  tasks  are  significant,  group 
members have the appropriate skills to perform the task,  group tasks contain variety, 
and that group members are responsible for task outcomes (Hackman, 1991). 
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Figure 2.2. 	 A normative model for work group effectiveness. 
From "The design of work teams,"  by  1.  R.  Hackman,  1987,  p.  331  in 
The  handbook  of organizational  behavior,  edited  by  1.  W.  Lorsch, 
Englewood  Cliffs,  NJ:  Prentice-Hall.  Copyright  ©  1987  by  Prentice­
Hall.  Adapted with permission. 38 
2.4.3  Task in Gladstein's Process Model 
Gladstein's model  (1984)  is  similar  to  Hackman's  in  that  multiple  groups of 
variables are specified (see Figure 2.3).  A total of six groups are outlined in the model 
with multiple variables included within each of these groups.  In the Gladstein model, 
the  relationship  between  group  processes  and  group  effectiveness  is  mediated  by 
group task.  The model implies that as the type of  task changes, the appropriate group 
processes must also  change if the group is  to be effective.  Simpler tasks that do not 
require  high  levels  of interdependence,  for  example,  require  less  interaction  or 
discussion  between group  members.  As  a  result,  standard  operating  procedures  or 
processes  may  be  effectively  used  to  accomplish  the  group's  objectives.  As  task 
complexity  or  environmental  uncertainty  increase,  however,  group  members  must 
interact in  different  ways to achieve  and  maintain effective performance.  The group 
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Figure 2.3. 	 A process model of  group effectiveness. 
From "Groups in context: A model of  task group effectiveness," by D. L. 
Gladstein,  1984, Administrative Science Quarterly, 29,  p.  502. Copyright 
© 1984 by Administrative Science Quarterly.  Adapted with permission. 
2.4.4  Task in Sundstrom et al.'s Ecological Model 
The final  model,  developed by  Sundstrom, De Meuse, and Futrell (1990), lists 
task design as part of organizational context (see Figure 2.4).  Team tasks, as describe 
by the authors, differ across a wide range of  dimensions.  One can distinguish between 
team tasks based on the primary activities associated with the task,  the technical and 
social  demands,  the  level  of  required  communications,  the  level  of  member 
coordination  needed,  the  existence  of single  or multiple  outcomes,  and  the  level  of 
interdependence between team members that is  required.  Like the Gladstein  model, 40 
Sundstrom et al.  propose that teams must adjust their processes to be appropriate to the 
type oftask ifthe team is to be as effective as possible. 
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•  External integration 
•  Mission clarity 
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Team Development  •  Viability •  Performance feedback 
•  Interpersonal processes 
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Figure 2.4. 	 An ecological framework of  work team effectiveness. 
From "Work teams:  Applications  and  effectiveness,"  by E.  Sundstrom, 
K.  P.  De Meuse, and D.  Futrell,  1990, American Psychologist. 45 (2), p. 
122.  Copyright  ©  1990  by  American  Psychological  Association. 
Adapted with permission. 
2.4.5  Dimensions of Team Task 
As pointed out by both Gladstein (1984)  and Sundstrom et al.  (1990), team 
task can vary  along  a  variety of dimensions.  One of the difficulties  in  studying the 
impact  of  team  task  on  team  effectiveness  is  developing  a  schema  for  fully 
characterizing  the  nature  of a  task.  This  is  particularly  important  when  trying  to 
compare teams where the tasks are not identical.  If all  attributes of a task could be 
delineated,  it  might be possible to more clearly define the role that task plays in  team 
performance.  While a comprehensive system for classifying team task does not exist, 
there  are  a  number  of different  classification  schemes  that  have  been  developed. 41 
These  classifcation  schemes  provide  a  framework  for  qualitatively  comparIng  tasks 
(see Table 2.2). 
There are  a  wide variety  of dimensions  to consider when characterizing  the 
task of a team.  The models described previously provide a context for understanding 
the role of task on team effectiveness.  The various task classification  schemes also 
provide  a  vehicle  for  task  comparisons,  at  least  in  a  subjective  way.  While  it  is 
difficult to specifY  precisely the impact of team task on team effectiveness, there are a 
number of general conclusions about the role of task that are relevant to this research. 
First,  different  tasks  require  different  strategies  (or team processes) to achieve  high 
levels of performance.  This is  most clearly seen in the Gladstein process model.  The 
role of  team processes as well as the nature of  the team interactions will vary based on 
the team task. 
A  second  general  conclusion  that  IS  made  visible  in  the  the  Hackman 
normative  model  is  that  differences  in  the  task  will  themselves  motivate  differing 
levels of  team performance.  Significant tasks, tasks that require team effort, as well as 
task variety are three ofthe components that Hackman (1987) emphasizes in team task 
design.  These factors  will  play  an  important  role  in  motivating team  members  and 
subsequently in  achieving desired levels of team effectiveness.  Because of the central 
role  played  by  team task,  it  is  important  to take task into  account when comparing 
team  effectiveness.  If team  task  requirements  differ  significantly  between  teams, 
comparisons of  team-level processes and effectiveness may be misleading. 42 










































Description  Researcher(s) 
In this  scheme,  tasks  are  categorized based on the  Herold (1978) 
required type and level  of effort.  Tasks have social 
and technical components.  Tasks have either high or 
low  levels  of these  two  components.  Tasks  with 
high  technical  complexity  are  those  where  the 
solution  is  not  obvious.  Tasks  with  high  social 
complexity require team members to interact and are 
often  characterized  by  difficult  interpersonal 
interactions. 
Team tasks are distinguished across two axes in this 
scheme.  Tasks range from conceptual  in nature to 
behavioral, and interactions range from conflictive to 
cooperative.  Within  this  two-dimensional  space, 
teams  generate  ideas  and  plans,  choose  between 
solving  problems  or  deciding  issues,  negotiate 
conflicts,  and execute performance tasks or resolve 
conflicts. 
This scheme of  six dimensions distinguishes between 
tasks based on the properties of the task (intellectual 
vs.  manipulative), the relationship between the task 
and  the  members  of the  team  (difficulty,  intrinsic 
interest,  familiarity),  the  task  outcome  (solution 
multiplicity),  and how  team members must interact 
(cooperation requirements). 
This scheme  looks  at workflow and activities from 
both outside the  team and between team  members. 
Individuals perform pooled or additive tasks.  Work 
does  not  flow  between  group  members  if tasks are 
pooled or additive.  Sequential tasks require work to 
move  from  one  member  to  another;  whereas 
reciprocal tasks are those where work will flow back 
and forth between various team members.  Intensive 
tasks are those that require the team to  collaborate, 
diagnose, and problem solve to accomplish the team 
objective. 
This scheme is  based on  an information processing 
approach.  The  information processing capacity of 
the  team  must  match  the  information  processing 
requirements  of  the  task.  Teams  faced  with 
uncertain  outcomes  or  unpredictable  inputs  may 











2.5  Team Composition 
Team composition variables are another common feature shared by each of the 
models  reviewed.  The  exact  variables  specified  within  each  model  differ  between 
models.  In  the  Kolodny  and  Kiggundu  (1980)  study  of timber-harvesting  work 
groups,  both  demographic  and  sociocultural  variables  were  described.  Education, 
seniority,  work  experience,  skill  level,  and  ethnic  background  are  a  few  of the 
demographic,  group  composition  variables  described  in  this  study.  The  authors 
conclude that high  performing work groups in their study were more cohesive.  They 
state  that  this  cohesion  appeared to be  brought about  by  the common sociocultural 
backgrounds of  work group members. 
In addition to demographic or sociocultural factors, work group size is another 
composition variable that has been studied in  team research.  Some past research has 
shown that  some  minimum team size  is  typically  necessary to  assure that the group 
task  can  be  performed  adequately  (Goodman  et  aI.,  1986).  However,  it  is 
hypothesized that once a team is  staffed to meet this minimum size, there is  a range of 
sizes  that  a  team can take on without  positively  or negatively impacting the overall 
performance of the team.  This  is  consistent  with  more  recent  reviews of the team 
effectiveness literature.  Team size is  not necessarily seen as  a primary determinant of 
team  effectiveness,  but  size  cannot  be  ruled  out  as  a  potential  variable  in  team 
performance (Guzzo &  Shea,  1992). 44 
2.6  Team Processes 
Team processes playa central role in  each of the four models described.  Like 
the  other  dimensions  discussed,  the  specific  variables  included  within  each  model 
vary.  The  Gladstein  (1984)  process  model  includes  a  number  of team  process 
variables  such  as  communication,  conflict,  supportiveness,  and  the  weighting 
individual  inputs.  In  the  Pinto  et  al.  (1993)  study of hospital  project teams,  cross­
functional  cooperation,  a  team  process,  was  correlated  with  performance  ratings. 
Similar  to  the  Gladstein  model,  Kolodny  and  Kiggundu  (1980)  include  group 
interactions as a key variable in their sociotechnical model of team effectiveness.  The 
researchers  studied  the  nature  of the  interactions  between  operators and  mechanics 
within  a work group.  They found  that more  productive work groups demonstrated 
more cooperative and supportive behaviors between operators and  mechanics than did 
less productive work groups. 
In the discussion of  the group processes, the term, process losses, is often used 
to  describe  the  group  phenomenon  where  there  is  a  decrease  in  the  potential 
productivity of a team as  the result  of team members operating in  sub-optimal ways. 
Poor coordination between team  members,  conflict,  and  reduction  in  effort  by  team 
members  are  some examples of commonly observed process losses.  This  concept is 
key  to  understanding  Hackman's  view  of group  processes  in  the  normative  model. 
Group  synergy  is  one  of the  groups  of variables  in  the  normative  model.  Group 
synergy is  defined as those interactions between members that decrease group process 
losses  and  those  interactions  that  create  process  gains  (Hackman,  1987).  Vinokur­45 
Kaplan's (1995) study of interdisciplinary treatment teams was designed based on the 
normative model.  Collaboration between team members was one of  the group process 
variables  studied.  The  author hypothesized  that  collaboration would  create process 
gains for the teams.  In  this study interdisciplinary collaboration was found to have a 
significant  relationship with both team cohesion as well  as  overall team effectiveness, 
consistent with Hackman's normative model. 
2.7  Organizational Context 
The larger organizational context that  surrounds  a team has  been a  focus  of 
various reviews of the team effectiveness literature.  These reviews call for researchers 
to  focus  on  the  role  played  by  organizational  context  in  determining  work  team 
effectiveness.  In  other  words,  rather  than  studying  the  team  by  looking  inward, 
researchers  have  been  called  to broaden the  knowledge  surrounding intact teams in 
organizations by looking outside of the team.  Guzzo and Shea (1992) summarize the 
need for this type of research in their comprehensive discussion of  task performance in 
groups. 
Improvements in  group effectiveness can best be obtained by changing 
the circumstances in  which groups work.  Thus,  organizational reward 
systems can be changed to recognize team accomplishments, group and 
organizational goals must be actively managed to ensure that group and 
organizational goals are aligned,  technical and human resource support 
systems can be adapted to promote the welfare of work groups, and so 
on.  A  diagnosis  of the  contextual  factors  facilitating  or  inhibiting 
group  effectiveness  should  precede implementing  changes  in  order to 
identify  the  specific  changes  to  be  made  to  enhance  effectiveness. 
(p.  306) 46 
2.7.1  Organizational Context in Kolodny and Kiggundu's Sociotechnical Model 
"The  sociotechnical  framework  is  a  major  intellectual  perspective  for 
understanding groups in  organizations" (Goodman et a1.,  1986, p.  4).  In their study of 
timber harvesting teams,  Kolodny  and  Kiggundu  (1980) developed  a model  of team 
effectiveness consistent with the sociotechnical framework.  Because this  model was 
built upon a framework that emphasizes the interaction between the technological and 
social characteristics of an  organization, organizational context factors are included in 
the  model  in  a  couple  different  ways.  One  dimension  incorporated  in  the  model  is 
organizational  arrangements.  Organizational  arrangements  are  factors  that  are 
external  to  the  work  group  but  impact  the  work  group  task.  In  this  model, 
organizational  arrangements  are  a  mediating  factor  in  the  creation  of an  effective 
group.  Organizational  arrangements  are  defined  as  the  ways  in  which  people  and 
equipment are put together.  This would include factors such as shift structures, reward 
systems, and information systems (Kolodny & Kiggundu,  1980, p.  628).  In this study, 
the  authors  discuss,  for  example,  a  bonus  system  that  was  introduced  to  increase 
cooperation between team  members  and  increase  overall  productivity within a work 
group.  This bonus was paid out equally to all  group members if certain productivity 
targets were met.  Kolodny and Kiggundu found  that this bonus system did  have the 
impact of increasing both team cohesion and productivity for some of the teams within 
their study. 
Another aspect  of the model  that  is  relevant  to organizational  context  is  the 
connection  from  group  outcomes  to  leadership  and  supervision.  This  connection 47 
implies  that  the  outcomes of a  team  will  influence  how  the  team  is  perceived  and 
managed by the leaders in  the organization.  This in  turn will  influence organizational 
arrangements and ultimately the work group.  This loop is  indicative of the complex 
set of relationships that exist between a work group, the larger organization, and group 
outcomes. 
2.7.2  Organizational Context in Hackman's Normative Model 
Organizational  context is  one of the  five  groups of variables  specified  in  the 
normative model.  Hackman (1991) defines organizational context as an  environment 
that supports and  reinforces the work of the team through the reward, education, and 
information  systems.  Organizational  context  along  with  group  design  and  group 
synergy  influences  how  well  team  members  are  able  to  apply  their  skills  and 
knowledge  to  the  team  task (Goodman et  al.,  1986).  These  intermediate  variables 
along with the material resource requirements determine group effectiveness.  Similar 
to the  sociotechnical  model,  organizational  context  influences  factors  internal  to the 
team and subsequently impacts the overall effectiveness of  the team. 
Vinokur-Kaplan's  (1995)  study  of  interdisciplinary  treatment  teams  was 
designed  to  test  the  normative  model  of  team  effectiveness.  Some  specific 
organizational  context  variables  were  included  in  the  study.  One  of the  context 
variables  that  was  evaluated  and  compared  between  teams  was  the  existence  of 
confidential  meeting  rooms  and  the  necessary  equipment  for  the  team  to  hold  a 
productive and confidential meeting.  In  addition,  the study also looked at whether or 48 
not the availability of coaching and consultation assistance for team members resulted 
in  higher levels of team effectiveness.  These types of organizational context variables 
were hypothesized to support and reinforce the work of the team and ultimately result 
in  higher  levels  of team  effectiveness.  The  author  found  that  the  organizational 
context  variables  included  in  the  study  were  important  in  creating  the  conditions 
necessary for successful group collaboration. 
2.7.3  Organizational Context in Gladstein's Process Model 
Gladstein's model  (1984) has  been cited in  various empirical  studies designed 
to  test  the  relationship  between  team  functions  and  characteristics  and  team 
performance  (Campion  et  aI.,  1993;  Campion  et  aI.,  1996;  Janz  et  aI.,  1997).  The 
model  explicitly  categorizes  each  group  of variables  as  either  an  input,  process,  or 
output.  Inputs are further distinguished from  each other depending on whether they 
exist at the group or at the organization level. 
Organizational level  inputs are categorized as either resources,  which includes 
training/education  and  business  climate,  or  as  organizational  structure,  which 
encompasses reward systems and issues related to supervisory control.  In  this model, 
organizational context has  a dual effect.  Organizational resources and organizational 
structure are  hypothesized  to have a direct effect  on group effectiveness and to also 
have an indirect effect via group processes. 
The 1997 study of knowledge workers by Janz et al.  was designed, in  part, to 
test  the  direct  and  indirect  role  of certain  organizational  context  factors  on  team 49 
performance.  In this study the role of  four different organizational context factors was 
evaluated.  The teams  rated  the  existence  of high-quality  goals,  efficient  information 
transmission,  feedback,  and  time  pressure.  The relationships  between these factors 
and team processes and team performance were then evaluated. 
2.7.4  Organizational Context in  Sundstrom et ai.' s Ecological Model 
The  model  developed  by  Sundstrom  et  al.  (1990)  has  an  explicit  focus  on 
organizational  context  within  an  ecological  framework.  The  model  emphasizes 
patterns of relationships between teams and their larger environment.  Three levels of 
variables  are  included  in  the  model  - team,  boundary,  and  organizational  context. 
Each ofthese levels is hypothesized to have a reciprocating affect on team outcomes. 
The  eight  factors  called  out  as  organizational  context  in  this  model  overlap 
with factors contained in the previously described models.  The model,  however, also 
includes other factors as  part of organizational context that are categorized as task or 
environmental factors in the previous models.  For example, the physical environment 
is  part of organizational context  in  the ecological  model.  This is  similar to the task 
conditions  specified  in  the  sociotechnical  model.  In  describing  the  impact  of 
organizational  context  on  team  performance,  the  authors  point  out  that  different 
aspects of organizational context will be more or less important depending on the type 
of team that  is  being study.  In  other words,  different  types of teams  need  different 
levels and types of organizational support to be successful. 50 
2.8  Measuring Team Effectiveness 
The  breadth  of effectiveness  measures  used  by  researchers  in  the  study  of 
teams  is  notable.  The  measures  used  are  often  based  on  one of the  four  models 
discussed.  There  are,  however,  many  constraints  imposed  by  the  research 
environment (field or laboratory) that impact the variety and type of measures of team 
effectiveness  that  can  be  obtained.  While  a wide range of measures is  used across 
studies,  the  measures  tend  to vary  from  one  study  to  the  next  due  to  the  specific 
limitations  imposed  by  the  research  environment.  Although  the  actual  individual 
measures vary, there are some common themes that provide insight in the search for a 
comprehensive  set  of team  effectiveness  measures.  A  review  of eight  recent  team 
effectiveness studies was completed to provide a better characterization of  the types of 
team effectiveness measures that are used.  The eight studies used in this analysis were 
chosen because they  represented  a  broad  range of team types and  research settings. 
The team type,  research setting,  research questions,  and team effectiveness measures 
used for each of  these studies are summarized in Table 2.3. 
2.8.1  A Comparison of Team Effectiveness Measures 
In  revlewmg  Table  2.3,  one  similarity  shared  by  all  eight  studies  is  that 
multiple  measures  were  used  to  characterize  the  overall  effectiveness  of the  teams. 
This  is  very  consistent  with  the  models  developed  by  Hackman  (1987),  Gladstein 
(1984),  and  Sundstrom  et  al  (1990).  There  seems  to  be  some  level  of agreement 51 
among  researchers  that  multiple  measures  are  necessary  to  fully  evaluate  team 
effectiveness. 
A  few  of the  studies  reviewed  used  some  combination  of hard  and  soft 
measures.  Assessing  the feelings  or perceptions of team members,  team supervisors, 
or stakeholders of a given team results in  soft measures.  Hard measures, on the other 
hand, look at performance of  the team as measured by data that is generated as part of 
the  overall  organizational  operation,  e.g.  financial  data,  production  data,  or human 
resource  data.  Soft  measures  are typically  the  result  of survey  data,  interviews,  or 
researcher  observations.  For  example,  in  Baily's  (1997)  study  of semiconductor 
teams,  phone  interviews,  site  visits,  face-to-face  interviews,  operational  meetings, 
tours of  the manufacturing facilities,  and surveys were all used in the research process. 
The collection of soft measures can be a time consuming challenge for the researcher, 
but is critical to assessing how members feel about their team experiences. 
The  use  of hard  measures  is  somewhat  more  limited  in  team  effectiveness 
literature.  "Very  few  studies  have  used  rigorous,  quantitative  measures  of 
productivity.  Most have used either perceptions of actual task performance by team 
members or observers or measures of team members'  attitudes toward group-process 
variables  or  personal  satisfaction"  (Bottom  &  Baloff,  1994,  p.  319).  There  are 
limitations to using only soft measures.  Campion et aI.  (1993) summarize some of  the 
issues  with  soft  measures,  "The  inclusion  of productivity  criteria  [a  hard  measure] 
enhances the objectivity of the effectiveness evaluation,  and  it  avoids the sole reliance 
on affective outcomes which typifies much of  the research in this area" p.  825. 52 
Table 2.3.  Summary ofteam effectiveness measures used in recent team research. 
Study 
Team Type & Research 
Setting  Research Question 
Team Effectiveness Measures 
Continuous  •  Extrinsic job satisfaction 
improvement, quality  •  Intrinsic job satisfaction 
Baily 
(1997) 
circle, and self-directed 
work teams from ten 
semiconductor fabs 
Do differences in team 
design impact team 
effectiveness? 
•  Overall team effectiveness as 
rated by team members 





MBA student project 
teams tasked with a 
business strategy 
simulation game 
Does team building 
result in improved 
performance? 
•  Perceived performance 





Clerical teams of a 
large financial service 
company 
What relationships 
exist between group 
characteristics and 
effectiveness? 
•  Productivity 
•  Satisfaction 
•  Manager judgments 
Self-managing  •  QWL, e.g. satisfaction with 
customer service,  Do self-managing  the job and team 
Cohen &  technical and  teams improve quality  •  Work performance, e.g. 
Ledford  admirustrativesupport  of work life (QWL),  quality and productivity 




•  Behaviors, e.g. safety, health, 
and absenteeism 
company 
Are employees in  •  Extrinsic satisfaction, e.g. 







teams of  process 
workers at a mineral 
processing plant 
groups more satisfied 
and will they show 




conditions, and supervision 
•  Intrinsic job satisfaction, e.g. 
satisfaction with job, variety, 
and feedback 
•  Absenteeism 
•  Turnover 
traditionally work 
groups? 





teams from information 
system departments of 
13 organizations 




quality, efficiency, and 
timeliness 
•  Team commitment 






teams from a grocery 
company and a 
university 
What are the 




•  Team performance 





treatment teams of 
mental health 
professionals from three 
psychiatric hospitals 
Can Hackman's 
normative model be 
operationalized and 
tested? 
•  Standards met 
•  Team cohesion 
•  Individual well-being 
•  Team ratings of overall 
effectiveness 53 
One example of the use  of hard  measures  is  the assessment of student team 
performance  through  the  review  of strategy  simulation  outcomes  by  Bottom  and 
Baloff (1994).  Return  on  resources,  return  on  investment,  and  market  penetration 
were some of the outcomes studied.  Hyatt and Ruddy's (1997) study of maintenance 
support  teams  provides  a  second  example  of the  use  of hard  measures.  Since  all 
groups included in this study performed the same type of work, standardized measures 
of group task performance were available.  Hard measures of group task performance 
included  response time,  the percentage of unscheduled  maintenance calls incomplete, 
and machine reliability metrics. 
A  final  distinguishing  characteristic  between  the  vanous  measures  of 
effectiveness  used  in  the  studies  reviewed  is  whether  the  measure  is  internal  or 
external  to the  teams  being  studied.  Internal  measures  focus  primarily  on  how the 
team  members  and/or the  team leader views  the  performance of the  team;  whereas 
external  measures  rely  on individuals  who  are  not  part of the  team to provide their 
view of the team's performance.  Stakeholders,  customers,  and  organizational leaders 
are three sources of external measures.  These individuals are external to the team, but 
they  are  also  able  to assess  the  team's performance  across different  dimensions and 
usually from  a different viewpoint than team members.  There are many examples of 
the use of both internal and external measures of team effectiveness.  In Cordery et al. 
(1991), for example,  the primary measures used were internal.  Employee perceptions 
of  intrinsic  job  satisfaction,  decision-making  responsibility,  and  extrinsic  job 
satisfaction  were  evaluated  through  a  survey  completed  by  team  members.  In 
Campion et  al.  (1993) both internal and  external measures were used.  Organizational 54 
leaders were asked to evaluate team effectiveness based on the quality of the team's 
work,  customer  service  levels,  satisfaction  of the  team  members,  and  the  team's 
productivity.  Employee perceptions of effectiveness and  company records were also 
used. 
2.8.2  Guidelines for Measuring Team Effectiveness 
Based  on  this  review  of recent  team  research  and  the  four  models  of team 
effectiveness  models,  three  recommendations  for  measuring  team effectiveness  have 
been  developed.  These  guidelines  should  be  relevant  across  a  wide-range of team 
types as well as  a wide-range of organizational settings due to the diversity of studies 
and models reviewed.  First, multiple measures must be employed to provide the best 
view  of team  effectiveness.  The  effectiveness  of a  team  is  an  extremely  complex 
entity, and no single measure is able to adequately capture this complexity. 
Second, within this mixture of team effectiveness indicators, both hard and soft 
measures  should be  used.  A  combination of hard  and  soft  measures will  provide a 
more  balanced  view  of the  team's  overall  effectiveness.  Third,  measures  of team 
effectiveness  should  be  collected  from  team  members  as  well  as  from  individuals 
external to the team.  While there are some measures of  team effectiveness that can be 
based  only  on  data  obtained  from  actual  team  members,  e.g.  team  member 
satisfaction,  this  type  of effectiveness  measure  is  not  complete.  Teams  reside  in  a 
larger  organization.  As  a  result,  team  interactions  with  organizational  leaders, 
stakeholders,  and  customers are  critical  in  determining  the overall  effectiveness of a 55 
team.  Focusing on only soft,  hard,  internal,  or external measures has the potential to 
bias the conclusions drawn and to provide an incomplete view of  team effectiveness. 
2.9  A Specialized Model of Team Effectiveness 
In  a  recent  text,  Roberts  (1993)  and  other  researchers  examined  the 
management  issues  associated  with  high  reliability  organizations.  High  reliability 
organizations are defined as  organizations that provide a "desirable activity,  product, 
or service at a desired or demanded level of performance while maintaining a very low 
rate of error or accident"  (Rochlin,  1993,  p.  16).  Some examples of high  reliability 
organizations  include  nuclear  power  plant  operation  teams,  surgical  teams,  and 
aviation teams.  Error rates and/or accident rates do not themselves define whether or 
not  an  organization  is  a  high  reliability  organization.  Rather,  high  reliability 
organizations  are  distinguishable  because  of their "effective  management  of innately 
risky  technologies  through  organizational  control  of both  hazard  and  probability, 
thereby making possible the social exploitation of an activity or service whose social 
and/or  human  costs  would  otherwise  be  unacceptable  at  effective  levels  of 
performance" (Rochlin, 1993, p.  17). 56 
T earns residing in  high reliability organizations, like aviation,  can be compared 
to other types of teams.  There  are  similarities  in  both defining  team characteristics 
that are critical for success as  well  as  in  defining  performance factors.  However, the 
inherent  nature  of  the  technology  and  operating  environment  imposes  certain 
constraints  on  teams  that  exist  in  these  types  of organizations.  The similarities  and 
differences  between teams  in  high  reliability  organizations  and  those teams that  are 
not are explored in  an effort to better understand the relationship between context and 
team effectiveness. 
2.9.1  Crew Resource Management 
Investigations on the causes of air disasters have shown that 60 - 80 percent of 
aircraft  incidents  or  accidents  are  the  result  of human  error.  "Many  problems 
encountered  by  flight  crews  have  very  little  to  do  with  the  technical  aspects  of 
operating in a multi-person cockpit.  Instead, problems are associated with poor group 
decision making,  ineffective communication, inadequate leaderships,  and poor task or 
resource  management"  (Federal  Aviation  Administration,  1998,  p.  3).  The  aviation 
community  has  reacted  to  this  finding  by  developing  training  for  flight  crews  that 
focuses on factors like leadership,  communication,  decision-making, and other critical 
factors  associated  with  group-level  interactions.  Traditionally,  training  of pilots 
consisted of an  almost exclusive focus on the technical aspects associated with flying. 
Changing the training to include a mix  of both technical and social elements has been 
a major shift for the field of  aviation. 57 
This  type  of  training  program  was  originally  called  Cockpit  Resource 
Management (CRM).  This training has been expanded more recently in many parts of 
the aviation world to also include other personnel, such as air flight attendants, so it  is 
now  often  referred  to  as  Crew  Resource  Management  (still  represented  by  the 
acronym, CRM).  At a high level,  CRM refers to the "management and utilisation [sic] 
of all  the  people,  equipment,  and  information  available  to  the  aircraft"  (Hawkins, 
1993,  p.  332).  CRM is  not intended to de-emphasize the importance of the technical 
skills  that  are  necessary  to  fly  an  aircraft,  but  rather  it  seeks  to  emphasize  the 
importance of having highly skilled individuals work together as team.  "CRM is  one 
way  of addressing  the  challenge  of optimizing  the  human/machine  interface  and 
accompanying  interpersonal  activities.  These  activities  include  team  building  and 
maintenance,  information  transfer,  problem  solving,  decision  making,  maintaining 
situational  awareness,  and  dealing  with  automated  systems"  (Federal  Aviation 
Administration,  1998, p.2).  Fundamentally, CRM is focused on helping the crew meet 
the  overall  objective  of aviation  - safely  delivering  passengers  and/or  cargo  to the 
desired destination point. 
2.9.2  CRM Performance Factors 
As  implied in  the above discussion of CRM,  there are three levels of variables 
to  consider in  understanding the  performance of a crew.  First,  there are individual­
level  variables that will  play  into  the  crew's overall  performance.  Second,  there are 
crew-level variables such as team coordination, communication, and structure that will 58 
also influence crew performance.  Finally there are variables outside the crew, such as 
organizational  culture,  regulations,  operating  procedures,  and  the  physical 
environment that will also influence crew performance. 
Researchers in this area have developed models of crew performance.  Similar 
to models of team effectiveness,  crew performance models diagram the relationships 
between  the  groups  of variables.  One  model,  developed  by  Helmreich  &  Foushee 
(1993) categorizes factors as inputs, process, or outputs similar to the Gladstein (1984) 
process model of team  effectiveness  (see  Figure  2.5).  Examples of individual-level 
variables  are  crew member  aptitudes  and  the  physical  condition  of crew members. 
Examples  of variables  that  exist  at  the  crew-level  are  crew  composition,  crew 
formation  and  management,  communication skills,  decision processes,  and situational 
awareness.  Examples  of variables  that  exist  outside  of the  crew  are  weather 
conditions and flight regulations. 
The crew performance model defines two types of outcomes.  The first  set of 
performance  outcomes  are  related  to  achieving  the  mission  - a  safe  and  efficient 
flight.  The second set of performance outcomes are related to what Hackman (1991) 
refers  to  as  measures  of the  team's  viability  or  the  general  satisfaction  of team 
members with their team experience.  Performance is  the result of both input factors 
and  group  processes.  The  Helmreich  and  Foushee  (1993)  model  also  hypothesizes 
that performance outcomes influence and modifY both input factors and the processes 
of the crew.  In other words, performance results will  impact the individual and crew­
level factors and processes. 59 
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Figure 2.5.  Helmreich & Foushee's process model of  crew performance. 
From "Why crew resource management?" by R.  L.  Helmreich and H.  C. 
Foushee,  1993,  p.  8  in  Cockpit resource management,  edited by W.  L. 
Wiener, B.  G.  Kanki,  and R.  L.  Helmreich, New York:  Academic Press, 
Inc.  Copyright © 1993 by Academic Press. Adapted with permission. 
2.9.3  CRM Model and a Process Model of Team Effectiveness 
In  taking  a  closer  look  at  the  CRM  performance  model  and  the  Gladstein 
process model,  it  becomes clear that there are  a  great number of similarities.  Both 
models  specify  inputs,  processes,  and  outputs.  In  addition,  the  models  share many 
common variables.  A complete mapping of variables from these two models is shown 
in  Figure  2.6.  The  mapping  of variables  from  the  Gladstein  process  model  to the 
variables  in  the  CRM  performance  model  provides  a  vehicle  for  a  more  direct 
comparison of  the two models.  The CRM model does delineate factors in more detail 
than  the  Gladstein  model.  Because the  Gladstein  model  is  a  generalized  model of 
group  effectiveness,  most  of the  groups  of variables  are  defined  using  generalized 
terminology.  Since the CRM model is specific to a particular type of team, it  provides 60 
a  finer  gram  look  at  critical  variables  for  this  specific  context.  For example,  the 
Gladstein  model  includes  environmental  uncertainty  as  an  important  group  task 
variable.  This maps into the uncertainty that is associated with the environment in the 
world of aviation, e.g.  the condition of the aircraft, the type of aircraft, the equipment 
on the aircraft, the physical conditions (weather), and the facilities (airports).  As with 
the Gladstein model, the uncertainty of the environment is posited to influence the task 
requirements for the crew.  Although these factors are not typically under the control 
of  the crew, they will impact how the crew must respond along with how well they are 
able to perform. 
It  is  also  notable  that  the  CRM  performance  model  explicitly  references 
organizational culture, norms, and resources as inputs.  The Gladstein model specifies 
organizational structure and resource availability as  organizational-level variables,  but 
does not include any explicit reference to culture or organizational norms.  Based on 
the aviation human factors literature, there appears to be wide recognition of the role 
that the culture and norms of the organization and the role that the culture and norms 
of the  aviation  profession  play  in  creating  the  working  environment  (Helmreich  & 
Merritt,  1998).  While this may be a fairly  recent shift  in  aviation,  a similar transition 
is  being made in  the work group and  team effectiveness literature.  There is  growing 
recognition of the role of  the organization in creating a culture that will  support teams 
so that they can be as successful as possible (Hackman, 1998). 61 
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Figure 2.6.  Variable mapping between the  process model  of team effectiveness and 
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2.9.4  CRM Learnings Related to Teams 
The CRM model  and  the  research that  has  accompanied the development of 
the model  have much to offer not just for aviation crews, but also for other types of 
work teams.  As  illustrated  in  Figure  2.6,  there  are  many  similarities  between  the 
Gladstein process model  of team effectiveness  and  the  CRM performance model  for 
crews.  There are some key learnings that have resulted from CRM research.  Many of 
these learnings may be relevant to other types of  teams. 
One  point  that  is  emphasized  in  the  CRM  literature  is  the  importance  of 
recognizing  the  role  that  culture (professional,  national,  and  organizational)  plays  in 
crew performance.  In a  recent  Advisory  Circular (Federal  Aviation  Administration, 
1998),  the  Acting  Director of Flight  Standards  Services  concluded  the  circular  by 
emphasizing the need for the culture to support the changes advocated by the CRM 
concept.  "Effective  Crew  Resource  Management  begins  in  initial  training;  it  is 
strengthened  by  recurrent  practice  and  feedback;  and  it  is  sustained  by  continuing 
reinforcement  that  is  part of the corporate culture  and  embedded  in  every  stage of 
training"  (p.l3).  In a comprehensive discussion of the role of organizational culture 
on crew performance,  Helrnreich and  Merritt (1998) use examples from  a variety of 
fields  (anthropology,  business,  and  psychology)  to  describe  the  role  of culture as  it 
relates to safety in  aviation.  They also present some compelling field  data to support 
their premise that "people's perceptions of their organization and  management affect 
performance"  (p.  116).  Because performance data,  such as  on-time arrival  and gate 
turn time,  can be compared between organizations, it  makes it  possible to begin to see 63 
a  link  between the culture of the  organization and  indicators of performance.  The 
relationships demonstrated between individual  level  attitudes reflecting the culture of 
the organization and the performance of the crew are a key finding  with applicability 
to teams in other types oforganizations. 
One valuable  theme in  the CRM literature is  the discussion between aviation 
professionals that encourages a shift in  thinking of the individual as the "performance 
unit" towards thinking about the crew as  the "performance unit."  "CRM training is 
based on an awareness that a high degree of technical proficiency is  essential for safe 
and efficient operations.  Demonstrated mastery of CRM concepts cannot overcome a 
lack  of proficiency.  Similarly,  high  technical  proficiency  cannot  guarantee  safe 
operations  in  the  absence  of  effective  crew  coordination"  (F ederal  Aviation 
Administration,  1998, p.  4).  Hackman (1991,  1998) has written extensively about the 
importance of modifying  the organizational  and  human resource systems to support 
teams.  Field  studies  of team  effectiveness  also  seem  to  confirm  the  need  for 
organizational and human resource systems to make changes so that they support the 
work of teams and  that these systems reinforce the desired team behaviors (Kline & 
MacLeod,  1997; Pinto et aI.,  1993).  The work in  CRM has gone the next step in this 
progression.  For example,  CRM training is  done as  a team.  (Note:  a team in  CRM 
training  will  not  necessarily fly  together.)  During  CRM training,  crew members are 
given  many  opportunities  to  learn  about  and  practice  team  behaviors  such  as 
communication processes, decision making,  as  well  as team building and maintenance 
skills.  CRM training includes a variety of training methods such as classroom lectures 
and  discussions,  role-playing,  and  simulated  flight  scenarios.  These  training 64 
opportunities  provide  participants  with  a  variety  of team  learning  and  practice 
opportunities.  This level  of team-based training is  unusual (or perhaps even unheard 
of) in  many other types of organizations,  but  it  would  seem that most organizations 
utilizing teams could truly gain from this sort of  team emphasis in training. 
One final  emphasis of CRM that  is  not  stated explicitly,  but comes across in 
the  various  texts  and  articles  discussing  CRM  is  the  need  to  take  a  systematic 
approach  to  making  CRM  part  of the  way  "business  is  done"  in  aviation.  For 
example,  in  Wiener,  Kanki,  and Helrnreich (1993),  there is  one chapter dedicated to 
"perspectives. "  In  this  chapter,  regulator  perspectives,  accident  investigator 
perspectives,  cross-cultural  perspectives,  and  the  military  perspectives  are  shared. 
There appears  to  be broad recognition that CRM is  not just a  cockpit management 
issue.  Rather, there are many relationships between the crew (cockpit and other crew 
members),  the larger organization,  and  the larger system.  CRM research pushes on 
these  boundaries  and  attempts to  explore  the  impact  of these various  and  differing 
perspectives.  By  actively  soliciting  a  variety  of perspectives,  both  the  use  and 
understanding  of  CRM  has  grown.  This  systems-level  perspective  may  be 
responsible,  at least in  part,  for the richness of factors that are included in  the CRM 
performance model.  This perspective and model make a significant contribution to the 
team literature. 65 
2.10  Summary 
The five  different  team effectiveness models  described  have been used  as the 
theoretical foundation for a variety of studies of teams and the relationship  between 
various characteristics and  team effectiveness.  These  studies along with the models 
themselves  were  influential  in  creating  the  theoretical  basis  for  this  research.  As 
described  in  Chapter  1,  eight  recent  studies of intact  work groups were analyzed  to 
develop the set of organizational context variables used in this research.  Details from 
these  eight  studies as  they  relate to organizational  context  are  summarized  in  Table 
2.4. 
This  review  of five  team  effectiveness  models  and  related  research  provides 
the  foundation  for  the  proposed  categorization  schema  of organizational  context 
factors.  The models and the results described in the literature have been used to create 
a working definition of organizational context and  its components.  There is  scattered 
evidence to support the nine organizational context factors developed for this research. 
A comprehensive study of organizational  context will  enable a  deeper understanding 
of what organizational context factors are important to the success of teams, as well as 
help  establish  the  nature  of the  relationship  between  organizational  context,  team 
processes, and team effectiveness. 66 
Table 2.4.  Summary of  team research findings related to organizational context. 
Study  Research Setting  Research Question  Organizational Context Findings 
Campion,  80 clerical teams from a  What relationships  Training, managerial support, and a 
Medsker, &  single business unit of a  exist between group  composite context index showed a 




small, but significant correlation to 
team member satisfaction and 
manager ratings. 
Campion,  60 teams of  knowledge  What relationships  Training, managerial support, and 
Papper, &  workers from four  exist between group  coordination / communication 
Medsker  business units of a large  characteristics &  correlated to team member 
(1996)  financial service 
companv 
effectiveness?  satisfaction, perceived effectiveness, 
and manager ratings. 
Hyatt &  100 maintenance  What relationships  "Work group support" factors 
Ruddy  support groups  exist bet\veen group  showed a significant, positive 
(1997)  responsible for 
maintaining and 







correlation to response time metrics 
and manager ratings of team 
effectiveness. 
Janz,  27 knowledge worker  Do interactions  Team performance correlated to 
Colquitt, &  teams from information  between team  high quality goals, frequent 
Noe (1997)  system departments of 
13 different 
organizations 
design, process, and 
contextual support 
factors impact team 
effectiveness? 
feedback, and low time pressure. 
The interaction between team 
processes and organizational 
context was also significant. 
Kline &  13 teams from different  What factors will  A composite index of six 
MacLeod  organizational work  predict team  organizational context factors 
(1997)  units  performance?  correlated with all effectiveness 
measures. 
Pinto, Pinto,  72 cross-functional  How do  Superordinate goals had a direct 
& Prescott  health-care project  organizational  effect on task outcomes and on 
(1993)  teams from medium 









Physical proximity of team 
members correlated to high levels of 
cross-functional coordination. 
Van Aken &  15 cross-functional  What are the  Clarity in sponsor expectations and 
Kleiner  design teams from a  determinants of  organizational support for 





individuals correlated to all three 
measures of effectiveness. 
Interorganizational perspective 
correlated to team performance 
indices. 
Vinokur­ 15 interdisciplinary  Can Hackman's  Organizational context variables 
Kaplan  treatment teams of  normative model be  influenced enabling conditions 
(1995)  mental health 




(meeting attendance, group 
interdependence, and collaboration), 
which were correlated to team 
effectiveness. 67 
3  METHODOLOGY 

3.1  Organizational and Team Setting 
To understand the relationships between the hypothesized list of organizational 
variables and team effectiveness, intact work teams were studied.  Before detailing the 
research  methods used,  the organizational  setting,  teams,  and  task characteristics of 
the teams studied are described.  The measures and methods used for this research are 
then described followed by a summary ofthe analysis strategy used. 
This  research was conducted within  one  business unit  of a Fortune 50  high­
technology company.  The company is a producer of  computer products and computer 
peripherals.  The  business  unit  studied  manufactures  consumer  supplies  for  these 
product markets.  The business unit  is  divided  into  smaller units by functional  area, 
e.g.  supply  chain,  manufacturing,  marketing,  and  research and  development.  Within 
each  functional  area,  the  use  of teams  is  widespread  throughout  the  organization. 
Most employees are members of a primary work team,  but in  some areas,  employees 
are  also  members  of one or more  project  teams  composed of members  from  other 
functional  areas.  This  research  focused  on  the  role  of organizational  context  in 
determining the effectiveness of  the primary work teams. 
3.2  Variables 
This  section describes the independent,  mediating,  and  dependent variables of 
interest in  this research.  Intact work teams were used as the subject of this study.  As 68 
a result, there are some team-level variables that were not controlled for in the study. 
These variables are also discussed within this section. 
3.2.1  Team Composition (Independent) 
There  are  many  different  aspects  of team  composition  as  was  discussed  in 
Chapter 2.  For this  study,  team member skills,  organizational tenure,  and team size 
were the  three team composition variables  examined.  Within the functional  area of 
manufacturing,  an  entire  production  organization  consisting  of 21  work teams  was 
studied.  These 21  teams are part of a 240-person organization.  Employees who are 
part of this organization belong to  a single,  primary work team.  Team members are 
either  production  operators  or  technicians.  Production  operators  are  primarily 
responsible for the routine running of automated production equipment.  Technicians 
are responsible for maintaining the equipment and troubleshooting equipment failures. 
Operators obtained the  necessary technical  skills  for  their task primarily through on 
the job training.  Technicians received training  on the job, but also  obtained varying 
levels ofvocational training on mechanical, electrical, or control systems. 
Most teams were composed of either all  production operators or technicians. 
Some teams,  particularly those that  worked nights  or weekends,  contained a  mix  of 
both  production  operators  and  technicians.  All  teams  were  assigned  to  work  a 
particular  shift.  Shifts  varied  by  both the time  of the day as  well  as  the day of the 
week.  Most of the production areas were run seven days a week and 24 hours a day. 
The  average  production  team  size  was  between  10  and  11  team  members.  The 69 
average organizational tenure for production teams was 8.6 years.  All teams included 
in the study were together as a team for more than three months. 
Within  the  manufacturing  function,  10  engineering  work  teams  were  also 
studied.  The  engineering  teams  studied  were  responsible  for  the  software  and 
hardware  systems  associated  with  the  automated  manufacturing  equipment  on  the 
production  shop  floor.  Team  members  split  their  time  between  the  support  of 
currently installed  systems and the  development of new  systems used by the various 
manufacturing  organizations.  Some  teams  spent  a  larger  percentage  of their  time 
developing  new  systems,  whereas  some  teams  spent  more of their time  supporting 
upgrades,  fixes,  or  changes  to  existing  systems.  Although  each  engineering  team 
studied  was  part  of  a  manufacturing  function,  the  teams  supported  different 
manufacturing operations.  Some of the engineering teams also  provided support for 
hardware  and  software  systems  that  were  installed  locally  as  well  as  in  other 
manufacturing locations within the US, Europe, and Asia. 
Engineering  teams  were  not  assigned  to  any  shift.  The  engineers  primarily 
worked  during  the  week  and  during  daytime  hours.  Equipment  or  production 
problems  occasionally  required that  engineers  provide  support during  weekends  and 
evening hours.  Engineers were trained primarily in the areas of electrical engineering, 
computer  science,  or computer engineering.  Nearly  all  the  engineers  had  obtained 
either a B.S. or M.S. in these fields.  The average engineering team size was between 8 
and  9 members.  The average organizational tenure for the engineering teams studied 
was  10  years.  All  teams included in  the study were together as a team for more than 
three months. 70 
3.2.2  Team Task (Independent) 
As  described  in  Chapter 2,  team task  is  an  important variable to consider in 
team research.  Researchers have consistently identified team task as a major source of 
differentiation  between  teams  (Sundstrom  et.  ai,  1990).  Team  task  is  critical  in 
determining  the  type  of team  activities  (problem  solving,  conflict  resolution,  and/or 
execution),  the  types  of  technology  used  by  the  team,  and  the  information, 
coordination, and communication required for the team to be successful. 
Production and engineering teams differ in team task in a significant way.  The 
production work teams included in  this research are all  part of a single manufacturing 
organization.  These  teams  support  different  sets  of manufacturing  processes  and 
equipment and work on a variety of shifts.  These work teams are responsible for the 
day-to-day  operation of the equipment and  meeting  production objectives that focus 
on schedule,  product  output,  product  quality,  and  safety.  Members of these teams 
operate  or maintain  multiple  pieces  of equipment.  Many of the tasks assigned  are 
defined in  standard operating procedures or through instructions from team leaders or 
engineers  responsible  for  the  area.  Interactions  between  teams  and  team  members 
occur primarily within the shift the worker is assigned to.  In addition, these teams also 
have  regular,  but  brief interactions  with  team  members  working  on the  previous  or 
subsequent shift.  Tushman's (1979) classification scheme can be used to describe the 
production team tasks.  The tasks are sequential in nature.  Product flows from one set 
of equipment to the next,  so operators and technicians must interact to be successful in 
meeting  their  objectives.  Operators  and  technicians  within  an  area depend  on  each 71 
other and  must work together to meet their objectives.  Many of the tasks are routine 
in  nature,  but  environmental  uncertainty  imposed  by  quality  problems,  changes  in 
schedule,  or issues with incoming material  is  not uncommon.  Operators, technicians, 
and engineers from outside of the team will  often work together to address these types 
of issues. 
The  engmeerIng  work  teams  included  in  this  research  are  located  within 
different  manufacturing  areas  of the  business  unit  studied  and  provide  support  for 
manufacturing systems both locally and  globally.  The primary tasks of software and 
hardware  development  completed  by  members  of the  engineering  team  are  quite 
variable.  Many of the engineers  and  teams are responsible for a variety of projects 
and  efforts  with  varying  time  schedules.  In  addition,  members  of the  engineering 
teams interacted on a regular basis with peers residing in  other functional areas of the 
organization such as  research and  development and  supply chain.  In addition,  these 
teams  also  have  extensive interaction with engineering teams in  other manufacturing 
locations worldwide as well  as with other types of engineering teams, such as process 
engineering teams.  The literature supports the concept of contextual diversity within 
different  parts of a  parent organization.  In  a study of high technology new product 
development  teams,  for  example,  Ancona  and  Caldwell  (1992)  discuss  these 
organizational context differences.  "These complex transactions are carried out with a 
diverse  set  of  functional  groups,  including  marketing,  manufacturing,  and  top 
management  groups  that  represent  other  thought-worlds  (Dougherty,  1987: 1)  ­
different  languages,  values,  and  time  frames  as  well  as  different  hierarchical  levels" 
(p.  636).  As  a result of the cross-functional nature of interactions required by  these 72 
tasks  and  the  likelihood  of differing  organizational  contexts  across  these  functions, 
engineering  tasks  were  complex.  U sing  the  classification  scheme  developed  by 
Herold  (1978),  engineering  team  tasks  contained  both  technical  and  social 
components.  Tasks were complex due to both the technical and social components of 
the task. 
Within  the  production  organization,  the  nature  of the  work  and  the  tasks 
performed  by  different  teams  is  quite  comparable.  Similarly,  the  engineering  work 
teams  are  also  quite  similar  to  one  another.  The  tasks  of the  production  and 
engineering teams are  quite different.  As  a result,  these data were not combined  in 
any  stage of the analysis.  Data from  production teams is  analyzed independently of 
the data obtained from the engineering teams. 
3.2.3  Organizational Context (Independent) 
The nine  different organizational context variables developed and described in 
Chapter  1  are  summarized  in  Table  3.1.  Each  organizational  context  variable  is 
associated with one of the three classifications developed, i.e.  management processes, 
organizational  culture,  and  organizational  systems.  Each  organizational  context 
variable described in  Table 3.1  is  one of the nine  independent,  organizational context 
variables analyzed in this research. 73 
Table 3.1.  Organizational context classifications and variables. 
Extent to  which management processes  have helped to  create a clearly defined purpose and 
clear goals for the team 
Extent to  which management processes have helped to create alignment between team goals 
and the goals of the parent organization 
Extent to  which  management processes  support the  team  through the allocation of critical 
resources 
Extent to which the organizational culture supports communications and cooperation between 
teams in the organization 
Extent to which the organizational culture values teams and teamwork 
Extent to which the organizational culture supports the integration of the team into the rest of 
the organization 
Extent to which organizational systems provide team-level feedback and recognition 
Extent to which organizational systems provide teams with the necessary business and technical 
information 
Extent to which organizational systems provide the necessary training for tearns 
3.2.4  Team Processes (Independent - mediating) 
A  tenth  independent  variable  investigated  in  this  research  is  team  process. 
Previous research, as discussed in Chapter 2, has established that team processes are a 
significant  factor  in  determining  team  effectiveness.  In  this  study,  team  processes 
were hypothesized  to  mediate  the  effect  of organizational  context variables  on team 
effectiveness.  In addition, it  was also hypothesized that team processes have a direct 
effect on team effectiveness.  Each team member assessed internal team processes as 
well  as  organizational  context.  The  level  of cooperation  and  coordination between 74 
team members as well as the methods and procedures used by teams to get their work 
done are examples ofthe types of  team processes evaluated. 
3.2.5  Team Effectiveness (Dependent) 
Following  the  example  of many  recent  studies  of teams  in  organizations 
(Campion et aI.,  1996; Hyatt & Ruddy,  1997; Kline & MacLeod,  1997; Van Aken & 
Kleiner,  1997;  Vinokur-Kaplan,  1995)  multiple  measures  were used  to  characterize 
the overall  effectiveness  of the  teams under study.  This  is  also  consistent with the 
team  effectiveness  models  developed  by  Hackman  (1987),  Gladstein  (1984),  and 
Sundstrom  et  ai.  (1990).  Team  leader  performance  ratings,  manager  performance 
ratings, and team member satisfaction ratings were the measures of team effectiveness 
used  for  all  teams in  this  study.  Hard or objective measures of team effectiveness, 
such  as  productivity,  quality,  or safety  measures,  were  not  available  for  all  of the 
teams  studied.  Within  the  production  organization,  objective  measures  of 
performance  were  available  for  all  teams  within  a  single  shift,  but  could  not  be 
attributed to a single team.  For the engineering teams studied, objective performance 
measures were not standardized across the business unit.  As a result, this study relied 
on perceptual evaluations of team effectiveness.  These perceptual measures of team 
effectiveness  were  obtained  from  team  members  and  team  leaders  as  well  as 
organizational members familiar with the team, but external to the team, i.e. managers. 
One methodological issue associated with using a  single  survey instrument to 
measure  both dependent  and  independent  variables  is  common method variation.  If 75 
the data source for independent and dependent variables is the same, it is possible that 
any observed relationships are due in  part to the common methodology for collecting 
the data.  In an effort to minimize the impact of common method variation,  different 
sources (team leaders and  managers)  and  different  surveys were used to obtain team 
performance  ratings.  The  same  instrument  (team  survey)  was  used,  however,  to 
collect team member satisfaction ratings. 
3.3  Data Collection 
The  pnmary  focus  of  this  research  was  to  develop  a  more  complete 
understanding  of  the  relationship  between  organizational  context  and  team 
effectiveness.  In  the  initial  stages  of the  research,  qualitative  information  from 
focused  interviews  was  used  to guide  the  development  of the team  survey.  These 
interviews also provided the necessary contacts to arrange for the collection of team­
level  data.  This  research  then  explored  the  relationships  between  organizational 
context variables,  team processes,  and team effectiveness using survey data collected 
from team members, team leaders, and managers. 
3.3.1  Organizational Contacts 
Second-level managers of the organizations for the teams included in the study 
were  contacted  initially  bye-mail to  confirm  their  willingness  to  participate  in  the 
research  project.  During  face-to-face  meetings  with  the  managers,  a  verbal 
explanation  of the  research  project  and  a  written  summary  of the  project  were 76 
provided.  A  copy  of the  written  project  summary  distributed  to  these  managers is 
included  in  Appendix  B.  Second-level  managers  identified  first-level  managers  to 
participate in the focused interviews. 
First-level  managers were contacted  by  phone  or e-mail.  The script used to 
guide  these  phone  conversations  is  included  in  Appendix  C.  An  informed  consent 
document  was reviewed  and  signed  by  all  managers  who  agreed to  be interviewed. 
The protocol used for these interviews is  summarized in Appendix D.  Interviews were 
not taped,  but detailed notes were recorded.  Interviews were approximately 60 - 90 
minutes in length. 
The focused interviews of managers were used to assess organizational leaders' 
perspectives  on  the  importance  of the  nine  identified  organization  context  factors 
within  their  organizations.  These  interviews  provided  additional  support  for  the 
factors  developed  and  were  also  used  to  further  develop  an  understanding  of the 
overall  organizational  and  business  environment  of the  teams  studied.  Open-ended 
interview  probes related  to the hypotheses  developed  in  Chapter  1 were developed. 
Three pilot interviews of organizational managers from two different companies were 
completed using the original probes.  Minor modifications of the probes were made to 
ensure  that  the  questions  were  relevant  to  various  levels  of leaders,  e.g.  first-level 
manager vs.  second-level managers.  These modified probes were used for interviews 
with  all  first-level  managers.  Interview  sessions  were  also  used  to  answer  any 
questions the manager had regarding the research and to establish plans for contacting 
team leaders. 77 
3.3.2  Team Survey Development 
Team  level  assessments  of the  mne  organizational  context  factors,  team 
processes, team member satisfaction,  and perceived team effectiveness were obtained 
from  the  team  survey.  Where  possible,  survey  items  were  based  on  previously 
published surveys that were created to evaluate similar constructs.  Each construct (the 
nine  organizational factors,  team processes,  member satisfaction,  and  perceived team 
effectiveness)  was  evaluated  using  multiple  items.  A  6-point Likert-scale (strongly 
disagree, disagree, tend to disagree, tend to agree, agree, strongly agree) was used for 
all survey items. 
A  pilot version of the survey was tested using  five  engineering work groups 
from the same business unit of the company studied.  The pilot teams were similar in 
composition to the final  group of engineering teams  studied,  but the responsibilities 
and  tasks  of the  team  members  differed  from  the final  set  of teams  studied.  Pilot 
teams  provided  both  verbal  input  and  written  comments  on the  survey  to  identify 
confusing or ambiguous survey items.  In addition,  internal  reliabilities were assessed 
using Cronbach's alpha for each construct.  Low reliabilities were addressed through 
question restructuring and through the addition of survey items for scales having fewer 
than five items. 
The mapping between constructs and  the final  survey items is  summarized in 
Appendix E.  If the item was adapted from a published survey, the source of the item 
is  also  noted.  In  addition to the nine organizational context scales,  the team process 
and  team effectiveness scales,  and  the team member satisfaction scales,  11  additional 78 
survey  items  were  included  in  the  final  survey  to  assess  the  perceived  level  of 
interdependence between team members and whether or not team members perceived 
the work group to be a  social  entity.  The final  survey included a total of 78  items. 
Survey items were assigned a random number to determine the ordering of questions 
in  the final  survey.  Team members were also  asked to identify their team leader to 
facilitate  the grouping of surveys by  team.  A copy of the final  team survey used is 
included in Appendix F. 
3.3.3  Team Survey Data Collection 
Surveys were distributed directly to team members during a team meeting by 
the researcher.  A  brief explanation of the  survey as  well  as  information  on survey 
confidentiality was read  prior to  survey distribution.  T  earn  members  completed the 
survey  as  part  of their  team  meeting  immediately  following  the  distribution  of the 
survey.  Surveys took between 10  and 30 minutes for participants to complete.  Most 
participants completed the surveys in  15  minutes.  Surveys were collected directly by 
the researcher at the meeting.  Additional copies of the survey were provided for team 
members who were unable to attend the team meeting.  Team leaders were responsible 
for  distributing  surveys to any  team  members  who  did  not  attend  the team meeting 
where  the  survey  was  administered.  These  copies  included  an  addressed,  stamped 
envelope so the survey could be completed and returned directly to the researcher.  All 
elements of informed consent were included in  the written instructions accompanying 
the survey.  See Appendix F. 79 
3.3.4  Team Leader Performance Rating Survey 
A  second  survey was  developed for  team leaders to rate the effectiveness of 
their team.  See Appendix G.  The first  set of items included on the team leader survey 
were related to the overall effectiveness of the team and to the overall effectiveness of 
the  processes  used  by  the  team.  The  second  set  of items  was  related  to  team 
performance  objectives  such  as  safety,  quality,  and  schedule.  In  most  cases,  team 
leaders  completed the team  leader  survey  in  the  team  meeting while  team  members 
completed the team  surveys.  In  a few  cases,  the survey was filled  out by the team 
leader after the team meeting and was sent by mail to the researcher. 
The team leader survey is  composed of 19  items.  The first  twelve items were 
evaluated  using  a  6-point Likert  scale  (strongly disagree,  disagree,  tend to disagree, 
tend to agree, agree, and strongly agree).  The second set of items (seven items) asks 
team  leaders  to  evaluate  the  frequency  in  which  teams  meet  various  performance 
objectives.  These items were evaluated on a 4-point  scale  (never,  some of the time, 
most of  the time, always). 
3.3.5  Manager Performance Rating Survey 
A third  survey was  developed  for managers.  See Appendix H.  The items of 
this  survey  assessed  the  relative  effectiveness  of  the  teams  under  the  direct 
responsibility of the manager being surveyed.  These surveys were completed during a 
meeting  between the  researcher and  the manager.  The manager survey consisted of 
three  sections.  The  first  portion  of the  survey  asked  that  the  manager  provide  an 80 
overall  rating  of the  performance  of each  team  in  their  organization  and  a  brief 
description  of the  criteria  upon  which  this  rating  was  based.  The  second  section 
consisted of six items.  The manager was asked to evaluate each team relative to other 
teams in  the  organization on a variety of performance objectives,  e.g.  quality,  yield, 
output, coordination, etc.  Teams were ranked as the top 20%, middle 60%, or lower 
20% for each of the six performance objectives.  The third section consisted of seven 
items.  These items were evaluated on a 4-point scale (Never, Some of  the Time, Most 
of the Time, Always).  The manager was asked to assess the frequency in which teams 
met their various objectives. 
3.4  Analysis 
Due to differences in team task between the production and engineering teams, 
survey data for  each team type was analyzed  independently.  Although the data was 
analyzed separately, the overall structure of analysis was the same for both data sets. 
Five  different  types  of analyses  were  completed  for  each  data set.  Factor analysis, 
scale  reliability  analysis,  aggregation analysis,  bivariate correlation,  and  path analysis 
were the analytical techniques used for this study.  In  addition to analyzing the survey 
data,  response  rates  were calculated for  each  team  participating in  the research.  A 
final  set of linear  regressions  was  used  to  look  for  potential alternative  explanations 
for the results.  Specifically,  regressions  between two of the uncontrolled aspects of 
team composition (organizational tenure  and  team size)  and  the various measures of 
team effectiveness were examined. 81 
3.4.1  Factor Analysis 
Factor analysis is  a technique that is used to look at the relationships among a 
set of variables by looking at the correlations between these variables (Fisher and van 
Belle,  1993).  If a large number of variables are being studied, factor analysis can be 
used to determine  the degree to  which  these variables  may be  reduced  to a  smaller 
number of factors.  For this  study,  factor  analysis  was used to look for  patterns of 
variation among the nine independent organizational context variables and  among the 
team evaluations of team processes, team effectiveness and team member satisfaction. 
Factor loadings  from  the analysis  were reviewed to determine if there was evidence 
for  reducing  the  set  of independent  organizational  context  variables  to  a  smaller 
number of factors.  Similarly, factor loadings were used to determine whether or not 
team  member  evaluations  of team  processes,  team  effectiveness,  and  team  member 
satisfaction  should  be  treated  as  distinct  variables  in  follow-on  analyses.  A  factor 
loading is the correlation between a given variable and a factor (Kline, 1994). 
It is  recommended  that  the  ratio  between  the  number  of subjects  and  the 
number of variables included in  a factor analysis be at least 2: 1, and many recommend 
that  this  ratio  be  as  high  as  10: 1 (Kline,  1994).  Because  the  number  of subjects 
participating  in  this  research  was  relatively  small  (n  = 216  for  the  production team 
data set and  n =  85  for the engineering team data set), it  was not advisable to include 
all  67 organizational context survey items in a single factor analysis.  The survey items 
assessing  organizational  context  were  developed  and  postulated  to  support  three 
different  aspects  of organizational  context  - management  processes,  organizational 82 
culture,  and  organizational systems.  Separate factor analyses were performed on the 
set  of organizational  context  survey  items  belonging  to  management  processes, 
organizational  culture,  and  organizational  systems.  All  items associated with one of 
these areas were included in  the initial  component analysis and the subsequent factor 
analysis.  A  fourth  factor  analysis  including  all  items  related  to  team  member 
assessments  of  team  processes,  team  effectiveness,  and  satisfaction  was  also 
completed.  The  ratio  of subjects  to  variables  was  approximately  12: 1 for  all  four 
analyses  completed  on the  production team  data  set,  and  approximately 5: 1 for the 
four analyses completed on the engineering team data set. 
A  principal  component analysis of each set  of data was completed initially to 
identify  the  number  of unique  factors  to  extract  from  a  principle  axis  factoring 
process.  Principal  component analysis  differs  from  factor analysis  in  that it  explains 
all  of the variance of a correlation matrix.  The first  few components extracted from 
this  analysis  typically  summarize  a  large  proportion of the variability.  This  analysis 
can be used to determine if a smaller number of  factors may be used to explain most of 
the variation.  Two different methods were used to evaluate the results of  the principal 
component  analysis.  Scree  plots  of eigenvalues  against  the  number  of principal 
components  were examined  to  identify  the  point  at  which the  slope  changed.  This 
criterion is  one of the recommended ways to assess whether or not a smaller number 
of factors may be used to explain the overall variability seen in the data (Kline,  1994). 
In the second evaluation method, the number of factors needed to explain the variation 
was determined by  identifying the  number of components having eigenvalues greater 
than 1.0 (Rummel,  1970). 83 
A  principal  axis  factor  analysis  with  oblique  rotation was used  to  determine 
factor  loadings.  The  number  of factors  extracted  was  specified  based  on  the 
examination of the  scree plot and  eigenvalues from  the principal component analysis. 
In  some  cases,  the  review  of the  scree  plot  and  eigenvalues  led  to  different 
recommendations on the number of factors  to  extract.  In these cases,  two principal 
axis  factor  analyses  were  completed.  In  the  first  analysis,  the  number  of factors 
specified  for  extraction was  based  on the  analysis  of the  scree plot.  In  the  second 
factor analysis,  the number of factors extracted was specified based on the number of 
components having eigenvalues greater than  l.0.  These results were then compared. 
Because it  is  unlikely  that the  organizational context factors  studied in  this  research 
are  truly  independent,  oblique  rotation  (using  oblimin)  is  recommended  over 
orthogonal rotations such as varimax (Kline,  1994). 
The factors that are created from a factor analysis do not necessarily represent 
the  original  constructs.  The  factors  that  are  created  only  portray the  associations 
found  empirically.  Prior  to  the  analysis,  the  number  of factors  to  include  is  not 
typically  known.  While  there are  a variety of decision  criteria that may  be used to 
determine the number of factors to include,  there are some general guidelines offered 
to assist the researcher in  making this decision.  "Two criteria are generally taken into 
account:  (1) a factor  must  explain a relatively large  portion of the variance found  in 
the  study variables,  and  (2)  every factor  must  be  more or less  independent of every 
other factor" (Babbie,  1998, p.  419).  Factor loadings were reviewed after rotation.  A 
decision  criterion  to  include  items  with  loadings  of 0.5  or greater  was  used.  In 
addition,  only  items  with  cross-loadings  less  than  0.3  were  included  in  subsequent 84 
analyses  (Kline,  1994).  These two  decision  criteria address the recommendations of 
Babbie.  In  some specific  instances where loadings and  cross loadings were close to 
these  limits,  researcher  judgment  was  used  to  determine  which  items  would  be 
included or excluded from further analysis. 
3.4.2  Scale Reliability Analvsis 
Based on the  factor  analysis  for  each  set  of organizational context variables, 
subsets  of survey  items  were  selected  to  include  in  all  follow-on  analyses.  Survey 
items were grouped into scales based on the factor loading decision criteria described. 
Before  any  additional  analysis  was  completed,  the  reliabilities  of these  scales  were 
assessed  using  Cronbach's  alpha.  Reliability  of a  set  of measures  refers  to  the 
consistency of  the measures.  In the development of survey scales, the issue of internal 
consistency  or reliability  is  of particular  interest  because  it  assesses  the  degree  to 
which  different  survey  items  are  consistent  with  one  another.  Reliability  is  the 
proportion of  the variability in the responses to a survey that is the result of  differences 
in respondents as opposed to differences due to the survey items in  a particular scale. 
"Cronbach's alpha  is  based  on the  number  of items  on the  survey k  [included  in  a 
particular scale] and the ratio of the average inter-item covariance to the average item 
variance"  (SPSS,  1999,  p.362).  A  Cronbach's  alpha  greater than  0.7  is  often  the 
criteria  used  to  evaluate  whether  or  not  a  scale  possesses  an  acceptable  level  of 
internal  reliability.  This  was  used  as  the  criteria  to  evaluate  each  of the  scales 85 
developed.  Similarly,  scale  reliabilities  for  the  relevant  portions of the team  leader 
and manager performance rating surveys were also analyzed. 
3.4.3  Aggregation of Survey Responses 
All  variables  included  on  the  team  survey  were  measured  at  the  individual 
level.  The unit of interest for this research is,  however, the team.  An aggregation of 
individual-level data to produce team-level data should occur only after an assessment 
has  been  completed  to  determine  whether  or  not  this  is  justified.  There  is  much 
discussion  about  what  constitutes  justification  for  aggregation,  but  a  number  of 
excellent guidelines have been developed to help researchers in this area. 
When  operationalizing  collective  constructs,  researchers  may 
justifiably  collect  individual-level  data.  To  collect  data  that  are 
meaningful  at  the  collective  level,  however,  one  must  have  a 
conceptual rationale for the level of measurement chosen.  Inferences at 
the  collective  level  will  be  facilitated  by  focusing  on  collective 
phenomena,  framing  questions  in  collective terms,  treating individuals 
as  informants  about  collective  processes,  and  focusing  on the  role of 
individuals  in  terms  of the  wider  collective.  (Morgeson &  Hofmann, 
1999, p.  261) 
As aptly pointed out by Morgeson and Hofmann, it is important to consider the 
theoretical rational for aggregation.  In this research, all  research hypotheses are based 
on phenomena that occur at the organizational and team levels.  Team members in this 
research  are  the  means  by  which  team-level  and  organizational-level  phenomena are 
evaluated.  To  this  end,  survey items  specifically  referred  to  the theoretical  level  of 
interest.  With the exception of items used to assess team member satisfaction, survey 86 
items were designed to evaluate the individual's perception of a team-level construct, 
e.g.  "My team receives recognition for our performance."; "There is  little competition 
between this team and other teams in  the company".  In  addition,  survey instructions 
explicitly stated that the questions included on the survey were designed to obtain the 
individual's perceptions about their team and the organization. 
Second, to make meaningful inferences about team-level constructs, there are a 
number  of criteria  that  should  be  analyzed  to justify  aggregation of individual-level 
data to group-level data.  Differences between groups and within-group agreement are 
two such criteria.  One-way analysis of  variance was used to assess the extent to which 
each  factor  was  distinct  from  one team to the  next,  i.e.  to identify  whether or not 
significant between group differences existed.  In  this analysis,  a one-way analysis of 
variance is  completed for each factor.  The factors (organizational context factors and 
team  process  factor)  are  the  dependent  variable  in  this  analysis,  and  group  is  the 
independent variable. 
Within-group  agreement  is  a  measure  of the  extent  to  which  ratings  from 
different  individuals  (in  the same  group in  this  instance)  are interchangeable (Bliese, 
2000).  A  common  index  used  to  measure  within-group  agreement  in  the  team 
literature is the James, Demaree, and Wolf (1984) inter-rater agreement measure, rwg(j). 
Rwg(j)  is  the within-group interrater reliability for a mean score that is  based on j items 
that are  equivalent  indicators of a single construct (James,  Demaree, &  Wolf,  1984). 
A median  rwg(j)  value of 0.70 or greater is the usual criterion for justifying aggregation 
to the group level  (George,  1990).  Rwg(j)  compares the amount of variation observed 
between group  members to an  expected random variance - often assumed to be the 87 
random variation associated with a uniform distribution.  The primary issue with this 
measure is  that the uniform distribution may not represent the true underlying random 
distribution  due  to  survey  rating  phenomena  such  as  response  bias.  It has  been 
suggested  that  this  limitation  of rwg(j)  may  be  mitigated  in  part  by  comparing  the 
observed  within-group  variance  to  other  distributions.  This  may  help  avoid 
overestimating within-group agreement (Bliese, 2000). 
In addition to the aggregation analysis,  it  is  important to consider whether or 
not  individuals  within  a  group  perceive  that  the  group  is  actually  a  team.  Two 
different  sets  of items  were included  in  the  survey  to  help  identify  whether or not 
individuals  viewed themselves  as  a team.  In  particular,  these two  sets of questions 
looked at whether or not the group perceived themselves as a social entity and whether 
or not  members  felt  that they were interdependent.  An average value for both the 
perceived  level  of social  entity  and  interdependence  were calculated  for  each  team 
studied.  Given the rating scale used,  an average team value greater than 3.0 on both 
scales would indicate that group members tended to agree that they are a social entity 
and that they are interdependent. 
3.4.4  Bivariate Analysis 
Scatter  graphs  for  each  pair  of independent/mediator  factor  and  dependent 
variable were reviewed.  These graphs were studied to identify potential relationships 
and  to graphically  examine  the  type  of relationships  found.  This  graphical  analysis 
was followed  by  a  bivariate  correlation analysis  for  each  pairing.  Aggregated team 88 
means  were  used  for  this  analysis.  The  bivariate  correlation  was  used  to  identify 
significant  correlational  relationships  between  the  independent  factors  and  the 
dependent  measures  of team  effectiveness  and  between the  hypothesized  mediating 
factor, team processes, and the dependent measures of  team effectiveness.  In addition 
to  calculating  the  correlation  coefficients,  p-values  were  also  checked  to  determine 
whether or not correlations were significant. 
3.4.5  Path Analysis 
The final  analytical technique used was path analysis.  This analysis technique 
IS  used  to  study  relationships  between  variables  when  there  are  independent, 
mediating,  and  dependent  variables.  As  shown  in  the  research  model  presented  in 
Chapter 1 and replicated in  Figure 3.1, team processes were hypothesized to mediate 
the relationships between organizational context factors and various measures of team 
effectiveness.  Path  analysis  enables  the  study  of both  direct  and  indirect  effects 
between  independent,  mediating,  and  dependent  variables.  To  confirm  that  path 
analysis  is  an  appropriate  analytical  technique  for  the  data  set,  correlation  among 
independent  variables  should  not  have  values  greater than  0.80  (Billings  &  Wroten, 
1978).  There is  also an assumption that the relationships between the independent and 
dependent  variables  are  approximately  linear.  Bivariate  correlations  between  the 
independent variables were reviewed to verify that correlations were less than 0.80.  In 
addition,  scatter graphs were used to confirm the linearity of the relationships between 
organizational  context  and  team  process  factors  and  the  various  measures  of team 89 
effectiveness.  For those factors meeting these conditions,  path analysis was seen as a 
reasonable method for further exploring the hypothesized relationships. 
Kenny, Kashy,  and Bolger (1998) propose four steps to establish the effects of 
mediation.  In  the  first  step,  the  dependent  variable  is  regressed  against  the 
independent variable.  This establishes that there is  a relationship to be mediated.  In 
the second step, the mediator is  regressed against the independent variable to establish 
that there is  a relationship between the mediator and the independent variable.  In the 
third  step,  the  dependent  variable  is  regressed  against  both  the  mediator  and  the 
independent variable.  This  step  is  used to estimate the path coefficients and level of 
significance for both the mediator and  dependent variable.  In the final  step, the level 
of mediation  is  determined.  In  other  words,  this  step  is  used  to  determine  if the 
mediator variable completely or partially mediates or fails  to mediate the relationship 
between the independent variable and the dependent variable. 
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Figure 3. 1.  Research model for a single organizational context factor. 90 
Least squares regressions were used for all  the regressions associated with the 
path analyses.  In the first  set of regressions,  each outcome variable i.e.  team leader 
performance ratings,  manager performance ratings,  and  team member satisfaction,  is 
regressed against each organizational factor.  In the second set of  regressions, the team 
process factor is  regressed against each of the organizational context factors.  In the 
final  set  of regressions,  team  leader  performance  ratings,  manager  performance 
ratings,  and  team member satisfaction were each regressed  against the team process 
factor  and  a  single  organization  context  factor.  The  standardized  regression 
coefficients determined as  a result of these regressions are the path coefficients.  The 
path  coefficients  "represent  the  strengths  of the  relationships  between  pairs  of 
variables  with the effects of all  other variables in  the model  held  constant" (Babbie, 
1998, p.  416).  The significance of each coefficient was used to test whether or not the 
hypothesized  relationships  were  supported  by  the  data  collected.  Path  analysis  is 
dependent on the normal set of regression assumptions.  Residual plots were analyzed 
to check for homogeneity of  variance, patterns, and normality. 
3.4.6  Response Rates 
One  of the  issues  associated  with  team  research  is  that  while  individuals 
provide the raw data for the study,  the unit of analysis of interest is  the team.  As a 
result, it is  important to obtain a representative sample of team member responses.  In 
this  research,  all  team  members were given  the  opportunity to complete the survey. 
Since a random sample for each team was not selected, it was important that nearly all 91 
team members complete the survey to provide a representative view of these factors 
from  the  team's  perspective.  If response  rates  are  low,  the  potential  for  bias  is 
introduced.  It is  well  documented  in  survey  research  that  non-respondents  often 
"look"  different  than  respondents  (Dillman,  1978).  Having  work time  set  aside  for 
completing  the  survey,  minimizing  the  amount  of  identifying  information  that 
respondents  included  on  completed  surveys,  and  assuring  participants  of  the 
confidentiality  of individual  survey  results  were  all  keys  to  assuring  high  response 
rates.  The  average  response  rate  was  89%  for  production  teams  and  92%  for 
engineering teams.  The lowest response rate was 71 %.  Response rates by team, team 
size,  and  average  organizational  tenure  are  summarized  in  Table  3.2  for  production 
teams and in Table 3.3 for engineering teams. 92 
Table 3.2.  Survey response  rates,  team  size,  and  average organizational tenure for 
production teams. 
Team  Response 
Rate  Size  Average Tenure in 
Organization 
1  100%  12  7.67 
2  92%  26  9.46 
3  100%  11  6.44 
4  92%  24  9.33 
5  85%  13  11.31 
6  100%  14  8.80 
7  85%  13  11.08 
8  86%  14  9.43 
9  100%  9  7.07 
10  86%  7  6.29 
11  86%  14  7.00 
12  71%  7  9.86 
13  100%  6  10.31 
14  73%  11  7.33 
15  100%  6  5.67 
16  83%  6  7.07 
17  80%  5  7.20 
18  83%  12  6.67 
19  95%  19  7.87 
20  100%  5  12.33 
21  83%  6  12.33 
Table 3.3.  Survey response  rates,  team  size,  and  average organizational tenure for 
engineering teams. 
Team  Response 
Rate  Size  Average Tenure in 
Organization 
1  78%  9  13.22 
2  100%  7  10.43 
3  100%  12  5.91 
4  80%  10  10.70 
5  100%  12  8.58 
6  100%  8  11.38 
7  100%  4  6.80 
8  100%  4  11.25 
9  93%  14  10.54 
10  71%  14  11.07 93 
4  RESULTS 

This  chapter  summanzes  the  results  for  all  of the  analyses  described  in 
Chapter 3.  Results are summarized separately for the production and engineering data 
sets.  To simplify the presentation of the results of the various analyses, abbreviations 
were  used  to  represent  survey  scales  and  the  corresponding  survey  items  for  each 
organizational context factor and for the team process factor.  The scale abbreviations 
used  are  summarized  in  Table  4.1.  Within  the  factor  analyses  results,  a  number 
follows  each scale abbreviation.  The number following  the scale  abbreviation refers 
to a specific survey item on the questionnaire.  A listing of survey items by scale and 
number is included in Appendix I. 
Table 4.1.  Scale abbreviations used in summary tables. 
Scale  Abbreviation 
Clear Purpose and Clear Goals  CP 
Goal Alignment  GA 
Resource Allocation  RA 
Inter-team Interaction  II 
Management Support  MS 
Team Integration  TI 
Feedback and Recognition  FR 
Information Availability  IS 
Training Availability  TR 
Team Processes  TP 
Team Member Satisfaction  SA 
Team Effectiveness  TE 
Interdependence  IN 
Social Entity  SE 94 
4.1  Factor Analysis 
Two  separate  factor  analyses  were  completed.  The  first  analysis  was 
completed for the production data set,  and the second factor analysis was completed 
for the engineering data set.  Because of differences in team task, these data sets were 
kept distinct in  all  portions of the analyses.  However,  in  the interest of developing a 
single  measurement  tool,  results  from  these  two  sets  of  factor  analyses  were 
compared.  Where minor differences  in  loadings and  cross loadings between the two 
analyses were seen, common items were retained for subsequent analyses. 
Scree plots of eigenvalues against  components and eigenvalues from  principal 
component analysis were reviewed to determine the number of  factors to extract in the 
factor analysis.  The number of  factors specified for extraction in the factor analysis of 
the  management  processes  survey  items,  organizational  culture  survey  items,  and 
organizational systems survey items was either two or three.  For most survey items, 
the factor loadings were consistent with the original scale identification of the item.  In 
a number of cases,  however, the loading was either less than 0.5  or the cross loading 
was  greater than  0.3.  Based  on  this  analysis,  the  number  of survey  items  used  in 
subsequent analyses was reduced. 
Final  factor  loadings  used  to  determine  which  items  to  include  in  all 
subsequent analyses  are summarized  in  Tables 4.2,  4.3,  and 4.4.  Each table includes 
one set of factor loadings for the production data set and one set of  factor loadings for 
the  engmeenng  data  set.  All  factor  loadings  were  determined  using  principle  axis 95 
factor  analysis  with  oblique  rotation.  Those  items  that  were  retained  for  all 
subsequent analyses are in bold typeface. 
The number of survey items included in  each factor was reduced due to either 
low loadings or high  cross loadings.  In addition to reducing the number of items to 
include  in  follow-on  analyses,  the number of factors  extracted from  the survey items 
associated with  management processes was reduced from  three to two.  The survey 
items  associated  with  the  original  clear  purpose  and  clear  goals  scale  and  goal 
alignment  scale were consistently loaded onto a single factor.  In other words, it  was 
not possible to reliably distinguish between these two sets of items.  As a result, items 
meeting  the two established loading criteria were combined to create a single factor 
that will subsequently be referred to as clear goals (CG). 
The survey items maintained for the production and engineering data sets were 
the same for the clear goals (CG),  management support (MS),  and the feedback and 
recognition scales (FR).  For the training scale (TR), survey item TR3  met the loading 
and  cross loading  criteria for  the  engineering  data set,  but did  not meet the loading 
criterion for the production data set.  Since four other training items were common to 
both factor analyses, this item was not included in the engineering data set in the effort 
to develop  a  common instrument.  For the  information  availability  scale,  some item 
loadings and  cross loadings were very close to the decision limits for both data sets. 
Researcher judgment was used,  and  the  decision was made to include IS2,  IS3,  IS4, 
and  IS5  for  both  data  sets  in  all  subsequent  analyses.  Loadings  and  cross loadings 
were substantially different between the production and  engineering data sets for two 
factors  -- team  integration  and  inter-team  interaction.  For these  two  factors,  the 96 
loading  and  cross  loading  decision  criteria  were  used  to  identify  the  items  to  be 
included in all subsequent analyses. 
Table 4.2.  Factor loadings for management processes survey items. 
* Bold typeface indicates that item was retamed for all subsequent analyses. 
The  final  set  of factor  analyses  completed  included  survey  items  related  to 
team  assessments  of  internal  processes,  team  effectiveness,  and  team  member 
satisfaction.  Team  member  satisfaction  survey  items  were  unique  from  all  other 
survey items  in  that  they referred  directly to  the individual  rather than  the team.  A 
Production 
Item  Factor 1  Factor 2 
CPI  .882 
GA3  .874 
CP6  .805 
CPS  .758  -.136 
GAl  .755 
GA4  .753 
CP2  .714 
CP7  .704 
GA2  .699 
CP4  .634 
CP3  .626  .179 
GAS  .581 
RA1  .373  .354 
RA4  -.137  .878 
RAS  .667 
RA3  .607 
RA2  .353 
Engineering 
Item  Factor 1  Factor 2 
CP6  .942  -.198 
CPI  .882 
CP7  .790 
GA3  .763  .156 
CP4  .746 
CP2  .738 
GA2  .705 
GA4  .702  .107 
GAl  .666 
CPS  .636 
GAS  .600 
CP3  .569  .111 
RA1  .422  .387 
RA4  .879 
RAS  .869 
RA3  .770 
RA2  .326 
factor  analysis  including just the  survey items related to team effectiveness and team 97 
member  satisfaction  provided  support  for  the  distinctness  of these  two  outcome 
variables.  However, a number of the original survey items had loadings less than 0.5 
or cross-loadings greater than 0.3.  As a result the number of items used to represent 
these two scales was reduced.  In both cases,  three items were retained.  The factor 
analysis  for  the  engineering  and  production  data  were  similar,  so  the  same  set  of 
survey  items  were  used  to  construct  the  team  effectiveness  and  team  member 
satisfaction factors. 
Table 4.3.  Factor loadings for organizational culture survey items. 
Production 
Item  Factor 1  Factor 2  Factor 3 
II3  .829 
II2  .617  .129 
lIS  .604 
II4  .504  -.135  -.242 
116  .497  -.378 
TIl  .480  -.175  -.158 
TI3  .413  -.178  -.243 
II1  .410 
MS3  -.890 
MS4  -.767 
MSS  -.763 
MSI  -.718 
MS2  .242  -.637 
TI4  -.825 
TIS  -.103  -.242  -.636 
TI2  .152  -.599 
II7  .374  -.433 
Engineering 
Item  Factor 1  Factor 2  Factor 3 
MS4  .908 
MS3  .871 
MS2  .864 
MS5  .863 
MSI  .599  .209  .124 
TIl  .445  .333 
III  .749 
II7  .731 
II4  .126  .621  .153 
II6  .476  .337 
TI2  .408  .326 
II2  .297 
TIS  -.162  .762 
TI3  .289  .602 
TI4  .105  .575 
II3  .158  .100  .375 
II5  .172  .251  .328 
* Bold typeface indicates that item was retained for all subsequent analyses. 98 
Table 4.4.  Factor loadings for organizational systems survey items. 
Production 
Item  Factor 1  Factor 2  Factor 3 
TR~  .893 
TR2  .851 
TRI  .754 
TR5  .688  .128 
IS6  .488  -.197  .459 
TR3  .479  .150  .247 
FRI  .703 
FR4  .245  .693  -.173 
FR2  -.168  .637  .270 
FR5  .130  .528 
lSI  .105  .452  .300 
FR3  .397  .349 
FR6  .369  .190 
IS2  .155  .592 
ISS  .302  .583 
IS3  .161  .526 
IS4  .213  .480 
* Bold typeface indicates that item was retained for all subsequent analyses. 
The survey items used  to  measure  internal  team processes and team member 
perceptions  of team  effectiveness  were  quite  similar.  As  a  result,  another  set  of 
principal  axis  factor  analyses  were  completed  for  the  survey items  belonging to the 
team  process and  team effectiveness  scales.  The  survey items  associated with team 
processes  and  team  effectiveness  loaded  onto  a  single  factor.  The  factor  loadings 
obtained in  these analyses do  not indicate that these two scales are distinct from  one 
another in  either the  production or engineering  data set.  Those items loading  most 
highly  and  uniquely  on  the  single  factor  were  reviewed.  This  set  of  items, 
Engineering 
Item  Factor 1  Factor 2  Factor 3 
TR4  .911 
TR2  .834 
TRI  .827 
TR5  .598  -.119 
TR3  .526  .126  .112 
IS6  .519  -.331 
FR2  .766 
FRI  .720  .219 
FR4  .609  -.196 
FR3  -.129  .555  -.489 
lSI  .535  -.290 
FR5  .112  .500 
FR6  .207  .471  -.157 
ISS  .320  -.104  -.678 
IS2  .300  -.628 
IS4  .137  .174  -.576 
IS3  .166  .222  -.488 99 
summarized in  Table 4.5,  reflects a team-level perspective on the effectiveness of the 
team  processes  used  by  the  team  to  meet  its  objectives.  Using  this  combined  and 
reduced  set of items,  a final  set of factor analyses  were completed to verify that the 
team  process factor  was  distinct  from  team  member  satisfaction.  These  results  are 
summarized in Table 4.6. 
Table 4.5.  Team process factor survey items summary. 
Team Process Factor Survey Items  Original Survey Identification 
My team knows what to do to get our work done.  TEl 
My team can be depended on to meet our goals  TE2 
My team is successful in meeting our objectives  TE3 
My team has goals in place to monitor our progress.  TP4 
My  team has  well-defined  processes  for  getting Our  work 
done.  TP5 
Table 4.6.  Factor loadings for the reduced set of team process items and the team 
member satisfaction items. 
Production 
Item  Factor I  Factor 2 
TE3  .806 
TE2  .790  .151 
TP5  .671  -.111 
TEl  .606  -.120 
TP-I­ .518 
SA3  .208  -.790 
SAl  .163  -.783 
SA5  -.5-1-9 
Engineering 
Item  Factor 1  Factor 2 
TP5  .869  .140 
TP4  .758 
TE2  .719 
TE3  .674  -.131 
TEl  .512 
SAl  -1.002 
SA3  -.897 
SA5  .433  -.4-1-0 100 
4.2  Scale Reliability Analysis 
The internal reliabilities for the factors created as  a result of  the factor analyses 
were assessed using  Cronbach's alpha.  The reliability coefficients are summarized in 
Table  4.7  for  both the  production  data  and  the  engineering  data.  In  addition,  the 
number of survey items for each factor is  also noted.  Reliabilities for all  factors were 
greater than 0.7.  Reliabilities were determined based on the entire set of respondents 
(N = 216 for the production data and N = 85 for the engineering data). 





Factor  Reliability  Number of 
Items 
Reliability  Number of 
Items 
Clear Goals (CG)  .946  12  .933  12 
Resource Allocation (RA)  .738  3  .867  3 
Inter-team Interaction (II)  .733  4  .822  3 
Management Support (MS)  .889  5  .912  5 
Team Integration (TI)  .740  3  .709  3 
Feedback and Recognition (FR)  .764  4  .786  4 
Information Availability (IS)  .777  4  .837  4 
Training Availability (TR)  .911  4  .896  4 
Team Processes (TP)  .818  5  .825  5 
Team Member Satisfaction (SA)  .803  3  .897  3 101 
The internal  reliabilities  for the team leader and  manager overall performance 
ratings were also assessed using Cronbach's alpha.  The team leader survey consisted 
of two separate scales evaluating team performance.  The first twelve items evaluated 
the  overall  effectiveness  of the  team in  both its  processes and  ability  to meet goals 
established by the organization.  This scale is referred to as "Team Leader Overall" in 
all  summary  tables.  The  second  set  of items  on  the  manager  performance  survey 
included  six  items comparing the performance of the team relative to other teams in 
the organization.  This scale is referred to as "Manager Overall" in all  summary tables. 
Due to low response levels  to the  second item  on the manager overall  performance 
scale (regarding performance in  the area of safety),  this item was eliminated from all 
subsequent  analysis.  Cronbach's  alpha  was  greater  than  0.7  for  these  overall 
performance scales for both the production and engineering data sets.  Reliabilities are 
summarized  in  Table  4.8  for  each  rating  scale  for  both production and  engineering 
teams. 






Scale  Reliability  Number of 
Items  Reliability  Number of 
Items 
Team Leader Overall  .917  12  .922  12 
Manger Overall  .741  5  .707  5 102 
4.3  Aggregation of Survey Responses 
One-way analysis  of variance  was  used  to  assess whether or not group-level 
differences  were  significant  for  each factor.  These results  are  summarized  in  Table 
4.9 for the production teams and in Table 4.10 for the engineering teams.  Group-level 
differences  were  significant  (p  ~  .05)  for  all  factors  except  for  clear  goals  and 
information availability for the  production teams  and  inter-team interaction,  resource 
allocation,  and  information availability  for  the  engineering teams.  For those factors 
where  between-group  variance  was  not  significantly  larger  than  with-in  group 
variance, it may be difficult to detect team-level differences in subsequent analyses. 
Within-team  agreements  for  each  factor  were  assessed  using  James  et  aI. 
(1984) within-group interrater reliability for judges' mean scores, rwg(j).  An  rwg(j)  value 
was determined for each team.  Median values are summarized in Table 4.11  for both 
production and  engineering teams.  The median value of rwg(j)  for each organizational 
context factor was greater than the 0.7 criteria used to determine whether or not there 
is  evidence for with-in group agreement.  In the set of production teams, all  individual 
team  values  were  greater than  0.7  except  for  one  team  on the  resource  allocation 
factor.  Similarly,  in  the engineering data set,  all  individual team values of rwg(j)  were 
greater than 0.7 except for two teams on the resource allocation factor,  one team on 
the team integration factor,  one team on the training availability factor.  In all  cases, 
these values were only  slightly lower than 0.7.  Team values of rwg(j)  for each factor 
are summarized in Appendix 1. 103 
Table 4.9.  Production team results from one-way analysis of  variance. 
Factor  Source 
Sum of 
Squares  elf  Mean Square  F  Sig. 











1.385  .133 











2.280  .002 











2.248  .003 











1.836  .019 











2.090  .006 











2.535  .001 











0.827  .679 











1.649  .045 











2.316  .002 











2.194  .003 104 
Table 4.10.  Engineering team results from one-way analysis of  variance. 
Factor  Source 
Sum of 
Squares  df  Mean Square  F  Sig. 











5.450  .000 











1.868  .070 











1.221  .295 











4.053  .000 











3.101  .003 











2.198  .031 











1.495  .165 











2.805  .007 











2.532  .014 











2.200  .031 105 
Rwg(j)  values were also calculated for the team member satisfaction factor.  Five 
teams (one production team and four engineering teams) had r  wg(j)  values less than 0.7 
for this factor.  The survey items associated with team member satisfaction were the 
only  items  that  referenced  the  individual  directly  rather  than  referencing  the  team; 
therefore,  it  is  not surprising that team member perceptions of individual satisfaction 
would  vary  within  a  team.  For  most  teams,  however,  the  level  of within-group 
agreement as measured by rwg(j)  was greater than 0.7.  In those cases where rwg(j)  was 
lower  than  0.7,  a  few  individuals  were  significantly  different  from  other  team 
members. 
Since team member satisfaction is  one of the three team outcomes used in this 
study,  some  caution  will  need  to  be  exercised  in  interpreting  results  since  there is 
evidence that within-team agreement  is  low for  a  few  of the teams included  in  this 
study.  In addition,  the values of rwg(j)  reported may be higher than the true level  of 
within-in  group  agreement.  The  uniform  distribution  was  used  to  represent  the 
expected  random  variance.  Since  a  uniform  distribution  may  not  reflect  response 
biases such as leniency or social desirability, the estimates of rwg(j)  may be higher than 
the actual level of  agreement. 
Based on the aggregation analyses completed for both data sets, there is strong 
evidence  for  aggregating  individual  level  responses  to  group  level  responses.  In 
addition, there is  similarly strong evidence for between group differences for nearly all 
factors  included  in  the  study.  Aggregated  means  and  standard  deviations  for  all 
factors are summarized in Table 4.12. 106 
Table 4.11.  Within-team  agreement,  median  values  of  rwg(j)  for  production  and 
engineering teams by factor. 
Factor  Production  Engineering 
CG  .96  .98 
RA  .84  .85 
II  .85  .91 
MS  .90  .93 
TI  .86  .82 
FR  .86  .89 
IS  .89  .89 
TR  .88  .86 
TP  .92  .92 
SA  .83  .82 
Table 4.12.  Team-level  averages  and  standard  deviations  for  each  factor  for 
production and engineering teams. 
Production  Engineering 






CG  4.358  0.347  4.313  0.543 
RA  3.942  0.525  4.377  0.519 
II  4.042  0.462  5.062  0.294 
MS  4.612  0.390  4.830  0.586 
TI  4.532  0.509  4.144  0.508 
FR  3.625  0.464  3.412  0.424 
IS  4.072  0.305  4.119  0.363 
TR  3.919  0.444  3.968  0.668 
TP  4.502  0.435  4.109  0.441 
SA  4.608  0.526  4.687  0.651 107 
The average values for the perceived level of social entity and interdependence 
were  calculated  for  each  team  studied.  Social  entity  and  interdependence  were 
evaluated on a 6-point scale consistent with all  other items on the team survey.  The 
average rating for  social entity was 4.56 for production teams with a minimum value 
of 3.17.  The average rating for interdependence for production teams was 4.31  with a 
minimum value of 3.76.  Averages for each production team are summarized in  Table 
4.13. 
Table 4.13.  Production team averages for interdependence and social entity scales. 
Team  Social Entity  Interdependence 
1  4.70  4.30 
2  4.75  4.55 
3  4.86  4.31 
4  4.34  4.47 
5  4.47  4.44 
6  4.78  4.29 
7  4.58  4.15 
8  4.68  4.26 
9  3.99  3.98 
10  4.64  4.05 
11  4.71  4.58 
12  4.95  3.96 
13  4.56  3.93 
14  4.19  4.40 
15  4.47  4.40 
16  3.17  3.76 
17  5.04  4.80 
18  4.57  4.50 
19  4.61  4.30 
20  4.87  4.52 
21  4.77  4.56 108 
The  average  rating  for  engineering  teams  for  social  entity  was  3.86  with  a 
minimum  value  of 3.63.  The  average  rating  for  interdependence  was  4.18  for 
engineering  teams  with  a  minimum  team  average  of 3.50.  Averages  for  each 
engineering team are summarized in Table 4.14. 
Table 4.14.  Engineering team averages for interdependence and social entity scales. 
Team  Social Entity  Interdependence 
1  4.49  4.43 
2  3.76  3.98 
3  4.07  3.96 
4  3.58  4.48 
5  3.83  4.20 
6  3.55  3.63 
7  3.50  3.75 
8  4.15  4.88 
9  4.03  4.48 
10  3.60  4.03 
4.4  Team Leader and Manager Measures of Team Effectiveness 
Two distinct team leader ratings of team performance were used to assess the 
team's effectiveness.  In  the first  assessment, team leaders'  evaluations of the overall 
effectiveness of  the team were based on the average of  the responses to the first twelve 
items of the team leader survey.  These items were evaluated on a 6-point scale.  In  all 
subsequent  analyses  and  tables,  this  rating  of team  effectiveness  is  referred  to  as 
"Tearn  Leader  Overall."  The  second  assessment  was  based  on  team  leaders' 
evaluation  of how  frequently  the  team  met  various  performance  objectives  such  as 109 
quality,  safety,  and cycle time.  The average of these seven items was used to provide 
a  second  measure  of team  effectiveness.  These  items  were evaluated  on  a  4-point 
scale.  In  all  subsequent  analyses  and  tables,  this  rating  of team  effectiveness  is 
referred to as "Team Leader Objectives."  Tables 4.15  and 4.16 summarize averages 
for  team  ratings  for  these  two  scales  for  the  production  and  engineering  teams, 
respectively. 
The managers of the team leaders provided another set of effectiveness ratings 
for  each  team.  Each manager was  asked  to  evaluate  the  effectiveness  of the team 
relative  to  other  teams  within  their  organization  in  six  different  areas.  Managers 
classified each team in the lower 20%, middle 60%, or top 20% relative to other teams 
within their organization.  These ratings were scaled using a  1 for teams evaluated in 
the lower 20%, a 2 for teams evaluated in the middle 60%, and a 3 for teams evaluated 
in  the top  20%.  Average values  of five  of the  six  items  were  used  to  provide  an 
overall rating for each team.  (Due to low response rates, the item asking managers to 
evaluate the safety performance of  the teams was not used.)  In all  subsequent analyses 
and tables, this rating of  team effectiveness is referred to as "Manager Overall."  In the 
second assessment completed by the managers,  managers provided a frequency-based 
measure of how often each team met  seven different  performance objectives such as 
quality,  safety,  and  cycle time.  The average of these seven items was used to provide 
a  second  measure  of team  effectiveness  as  evaluated  by  the  manager.  These items 
were evaluated on  a 4-point  scale.  Average values of the seven items were used to 
provide  an  overall  rating  for  each  team.  In  all  subsequent  analyses  and  tables,  this 
rating  of team effectiveness is  referred to as  "Manager Objectives."  Tables 4.15  and 110 
4.16  summanze  average  team  ratings  for  these  two  scales  for  the  production  and 
engineering teams, respectively. 
Table 4.15. 	 Summary of team leader and  manager evaluations of team effectiveness 
for production teams. 
Team leader  Manager 
Team 
Overall 
(6 - point scale) 
Objectives 
(4 - point scale) 
Overall 
(3  - point scale) 
Objectives 
(4 - point scale) 
1  4.67  2.71  3.00  3.50 
2  5.17  3.29  3.00  2.67 
3  4.25  3.00  1.00  3.00 
4  4.92  3.00  1.00  2.50 
5  5.42  3.14  2.25  2.67 
6  5.25  3.29  2.25  2.83 
7  5.00  2.86  2.25  3.00 
8  5.33  3.40  2.75  3.25 
9  3.92  2.86  2.40  3.14 
10  5.92  4.00  2.80  2.86 
11  5.00  2.86  2.80  3.14 
12  5.83  4.00  2.40  3.00 
13  4.75  3.29  2.20  3.00 
14  5.08  3.43  2.50  3.57 
15  5.42  3.00  1.60  2.86 
16  3.92  2.71  1.40  2.86 
17  5.42  3.43  2.00  3.29 
18  4.83  3.00  2.00  3.14 
19  5.08  3.14  1.80  2.43 
20  4.82  3.33  2.00  2.86 
21  4.82  3.33  1.80  3.00 111 
Table 4.16.  Summary of team leader and  manager evaluations of team effectiveness 
for engineering teams. 
Team Leader  Manager 
Team 
Overall 
(6 - point scale) 
Objectives 
(4 - point scale) 
Overall 
(3  - point scale) 
Objectives 
(4 - point scale) 
1  5.50  3.14  2.20  2.80 
2  3.67  3.00  2.60  3.60 
3  4.25  3.00  2.00  3.14 
4  4.75  3.29  2.60  3.29 
5  4.92  3.33  2.20  3.14 
6  3.83  3.00  2.00  3.00 
7  5.00  3.00  2.20  3.14 
8  5.50  3.80  1.40  2.80 
9  4.92  3.60  1.40  2.57 
10  4.92  3.40  1.80  2.75 
4.5  Bivariate Analysis 
The bivariate correlations of team averages identified  a  number of significant 
relationships between organizational context factors, team processes, and the measures 
of team  effectiveness  (team  member  satisfaction,  team  leader  ratings  of overall 
effectiveness,  team  leader  ratings  of the  frequency  at  which  teams meet  objectives, 
manager ratings  of overall  effectiveness,  manager  ratings  of the  frequency  at  which 
teams meet  objectives).  Team member satisfaction was evaluated by  team members 
and  is  represented  by  the  satisfaction  factor  described.  Pearson  correlation 
coefficients  for  the  averages  are  summarized  in  Tables  4. 1  7  and  4. 18  for  the 
production and engineering teams, respectively. 112 
Table 4.17. 	 Summary  of  bivariate  correlations  between  organizational  context 
factors,  team  processes,  satisfaction,  and  four  ratings  of  team 






Team Leader Ratings  Manager Ratings 
Overall  Objectives  Overall  Objectives 
CG  .910'"  .702'"  .596'"  .367  .154  -.016 
RA  .563*'  .580"  .427  .238  .113  -.329 
II  .628'"  .510'  .556" 
, 
.471  .244  -.083 
MS  .268  .212  .075  .035  .276  -.234 
TI  .757
,.. 
.723'"  .654'" 
, 
.527  .283  -.094 
FR  .625'"  .368  .283  .014  -.307  -.357 
IS  .679  '"  .687'"  .549"  .541 
, 
.396  -.016 
TR  .633 '"  .618'"  .187  .231  .245  -.091 
TP  1.000  .568  "  .530'  .357  .064  -.125 
'p::::; .05 	 "p::::; .01  '''p::::; .005 
Table 4.18. 	 Summary  of  bivariate  correlations  between  organizational  context 
factors,  team  processes,  satisfaction,  and  four  ratings  of  team 






Team Leader Ratings  Manager Ratings 
Overall  Objectives  Overall  Objectives 
CG  .893 '"  .810***  .645'  .649'  -.247  -.463 
RA  .726"  .850  '"  .251  .588  -.399  -.351 
II  .636'  .615  .169  .509  -.016  .109 
MS  .664'  .770"  .138  .140  .253  .254 
TI  .820*** 
, 
.691  .735'  .790"  -.383  -.614 
FR  .815***  .835***  .386  .206  .216  .066 
IS  .768"  .715 
, 
.451  .670'  -.387  -.525 
TR  .756'  .850'"  .298  .602  -.418  -.424 
TP  1.000  .889  '"  .681'  .716'  -.273  -.325 
'p::::; .05 	 "p::::; .01  '''p ::::;  .005 113 
II 
4.6  Path Analysis 
The  bivariate  correlations  between  the  eight  organizational  context  factors 
were reviewed to check for significant correlations.  Because an oblique rotation was 
used in  the factor analysis  to define  the items for  each organizational context factor, 
these factors  are  not  necessarily orthogonal.  Pearson correlation coefficients for the 
averages of the eight organizational context factors are summarized in Tables 4.19 and 
4.20 for the production and engineering teams, respectively. 
Table 4.19.  Summary of bivariate correlations between organizational context factors 
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1.000 
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II 
Table 4.20. 	 Summary of bivariate correlations between organizational context factors 
for engineering teams. 

















.620  .535  l.000 
.431  .569  .345  l.000 
.928--­ .577  .465  .279  l.000 
.74i*  .528  .527  .839--­ .533  l.000 
.907--­ .810"­ .565  .307  .849--­ .522  1.000 
.777"  .976'"  .590  .497  .658'  .569  .89('­ l.000  I 
'p::;; .05  "p::;; .01  "'p::;; .005 
Each  path  analysis  completed  followed  the  sequence  outlined  by  Kenny, 
Kashy,  and  Bolger (1998).  In  the  first  step,  each  outcome variable  was  regressed 
against each organizational context factor.  From the bivariate correlations, it appeared 
that the manager ratings were not strongly related to the organizational context factors. 
This is  born out in the regressions.  The amount of model variability explained by the 
organizational  context  factors  was  negligible  in  all  cases,  and  the  regression 
coefficients were not statistically significant (p > .05).  As a result, these indicators of 
effectiveness were not  included in  any  further analyses.  The standardized regression 
coefficients,  p-values,  and  r-squared values are summarized for each of the remaining 
models  tested  in  Tables  4.21  and  4.22  for  production  and  engineering  teams, 
respectively. 115 
Table 4.21. 	 Standardized  regression  coefficients,  p-values,  and  R2  values  for 
regressions of team member satisfaction and both team leader ratings of 
effectiveness  against  all  organizational  context  factors  for  production 
teams. 
Team Member Satisfaction 
Team Leader Rating of 
Overall Effectiveness 
Team Leader Rating of 
Objectives 
Factor  Beta  p-value  R2  Beta  p-value  R2  Beta  p-value  R2 
CG  0.702  .000  .493  0.596  .004  .355  0.367  .102  .l35 
RA  0.580  .006  .336  0.427  .054  .182  0.238  .298  .057 
II  0.510  .018  .260  0.556  .009  .309  0.471  .031  .221 
MS  0.212  .356  .045  0.075  .747  .006  0.035  .879  .001 
TI  0.723  .000  .523  0.654  .001  .428  0.527  .014  .278 
FR  0.368  .101  .l35  0.283  .214  .080  0.014  .952  .000 
IS  0.687  .001  .472  0.549  .010  .302  0.541  .Oll  .293 
TR  0.618  .003  .381  0.187  .418  .035  0.231  .313  .053 
Table 4.22. 	 Standardized  regression  coefficients,  p-values,  and  R2  values  for 
regressions of team member satisfaction and both team leader ratings of 
effectiveness  against  all  organizational  context  factors  for  engineering 
teams. 
Team Member Satisfaction 
Team Leader Rating of 
Overall Effectiveness 
Team Leader Rating of 
Objectives 
Factor  Beta  p-value  R2  Beta  p-value  R2  Beta  p-value  R2 
CG  0.810  .005  .656  0.645  .044  .416  0.649  .042  .421 
RA  0.850  .002  .722  0.251  .484  .063  0.588  .074  .346 
II  0.615  .058  .379  0.169  .642  .028  0.509  .l33  .259 
MS  0.770  .009  .592  0.138  .703  .019  0.140  .700  .020 
TI  0.691  .027  .477  0.735  .015  .541  0.790  .007  .625 
FR  0.835  .003  .698  0.386  .271  .149  0.206  .568  .042 
IS  0.715  .020  .512  0.451  .190  .204  0.670  .034  .449 
TR  0.850  .002  .722  0.298  .403  .089  0.602  .066  .362 116 
In  the  second  step,  the  team  process  factor  was  regressed  against  each 
organizational context factor to establish that a relationship between these two factors 
was  present.  These  results  are  summarized  in  Table  4.23  for  both  production and 
engineering teams.  Nearly  all  of the beta coefficients found  in  this  set of regression 
analyses  between team  processes  and  the  various  organizational  context  factors  are 
significant, consistent with the bivariate correlations. 
Table 4.23. 	 Standardized  regression  coefficients  and  p-values  for  regressions of the 
team  process  factor  against  all  organizational  context  factors  for 
production and engineering teams. 
Production Teams  Engineering Teams 
Factor  Beta  p-value  Beta  p-value 
CG  0.910  .000  0.893  .000 
RA  0.563  .008  0.726  .017 
II  0.628  .002  0.636  .048 
MS  0.268  .240  0.664  .036 
TI  0.757  .000  0.820  .004 
FR  0.625  .002  0.815  .004 
IS  0.679  .001  0.768  .009 
TR  0.633  .002  0.756  .011 
In  the  third  step,  team  effectiveness  factors  were  regressed  against  both 
organizational  context  factors  and  the  team  process  factor.  These  results  are 
summarized in Table 4.24 for production teams and in Table 4.25 engineering teams. 117 
Table 4.24. 	 Standardized  regression  coefficients  and  p-values for  regressions  of the 
team  process  factor  and  organizational  context  factor  against  team 
member satisfaction, team leader rating of overall effectiveness, and team 









Factor  Beta  p-value  Beta  p-value  Beta  p-value 
CG  1.074  .014  0.661  .164  0.244  .648 
TP  -0.409  .312  -0.071  .878  0.135  .802 
RA  0.380  .096  0.188  .439  0.055  .838 
TP  0.354  .119  0.424  .091  0.326  .236 
II  0.252  .311  0.368  .145  0.407  .144 
TP  0.410  .107  0.299  .233  0.101  .708 
MS  0.065  .752  -0.072  .730  -0.065  .779 
TP  0.551  .013  0.549  .016  0.374  .118 
TI  0.686  .013  0.593  .043  0.602  .065 
TP  0.049  .847  0.081  .769  -0.099  750 
FR  0.021  .935  -0.079  .761  -0.343  .221 
TP  0.556  .038  0.579  .036  0.571  .049 
IS  0.558  .026  0.352  .192  0.554  .055 
TP  0.189  .420  0.291  .277  -0.020  .943 
TR  0.430  .077  -0.248  .337  0.009  .976 
TP  0.296  .212  0.687  .014  0.351  .233 118 
Table 4.25. 	 Standardized  regression  coefficients  and  p-values for  regressions  of the 
team  process  factor  and  organizational  context  factor  against  team 
member satisfaction, team leader rating of overall effectiveness, and team 









Factor  Beta  p-value  Beta  p-value  Beta  p-value 
CG  0.079  .843  0.181  .777  0.047  .939 
TP  0.818  .071  0.520  .424  0.674  .289 
RA  0.433  .059  -0.515  .187  0.145  .714 
TP  0.574  .020  1.055  .020  0.610  .152 
II  0.084  .717  -0.445  .204  0.090  .798 
TP  0.835  .007  0.964  .019  0.658  .094 
MS  0.321  .148  -0.562  .107  -0.600  .062 
TP  0.675  .011  1.054  .010  1.114  .004 
TI  -0.115  .713  0.540  .258  0.621  .162 
TP  0.983  .014  0.238  .543  0.207  .619 
FR  0.331  .262  -0.502  .289  -1.120  .000 
TP  0.619  .057  1.090  .042  1.628  .000 
IS  0.079  .776  -0.175  .694  0.293  .485 
TP  0.827  .018  0.816  .098  0.491  .256 
TR  0.416  .092  -0.506  .222  0.142  .733 
TP  0.574  .031  1.063  .026  0.609  .171 
Path  analysis  is  dependent  on  the  normal  set  of regression  assumptions. 
Residual  plots  were  analyzed  to  check  for  homogeneity  of variance,  patterns,  and 
normality.  No  indications  of non-normality,  non-homogeneity,  or  patterns  in  the 
residuals were observed in the data. 119 
4.7  Team Size and Team Tenure Analysis 
The use of intact work teams  in  research  adds a level  of complexity because 
the researcher does not control certain factors.  In this research, team size and average 
organizational tenure by team were not controlled for.  As  noted in  Chapter 3,  some 
amount of variation existed in both of  these composition factors for the teams studied. 
As discussed in  Chapter 2,  team size and compositional factors such as the amount of 
time people have worked in  an  organization or been part of the team may be possible 
explanatory  variables  for  observed  differences  in  team  outcomes.  Bivariate 
correlations were completed between the actual team size (not the number of surveys 
received)  and  average  organizational  tenure  for  each  team  and  the  five  dependent 
variables  and  the  mediator  variable,  team  processes,  to  see  if either  of these 
compositional  factors  could  explain,  in  whole  or part,  observed  differences  in  team 
effectiveness.  No significant relationships were found.  A review of scatter charts and 
results  from  linear  regression  analyses  did  not  identifY  any  significant  linear 
relationships between either of these two compositional factors  and  any of the team 
effectiveness  measures  included  in  this  research.  The  bivariate  correlations  for  the 
production  and  engineering  teams  are  summarized  in  Tables  4.26  and  4.27, 
respectively. 120 
Table 4.26. 	 Summary of bivariate correlations between average organizational tenure 
and team size and team processes, team member satisfaction, team leader 




Processes  Satisfaction 
Team Leader Ratings 
Overall  Objectives 
Manager Ratings 
Overall  Objectives 
Average Team Tenure  .405  .175  .108  .175  .055  -.241 
Team Size  .207  .068  .056  -.213  .085  -.421 
.p:::; .05  •.  <  01 P -.  •••p :::;  .005 
Table 4.27.  Summary of bivariate correlations between average organizational tenure 
and team size and team processes, team member satisfaction, team leader 




Processes  Satisfaction 
Team Leader Ratings 
Overall  Objectives 
Manager Ratings 
Overall  Objectives 
Average Team Tenure  .406  .561  .230  .347  -.105  -.353 
Team Size  -.032  -.114  -.054  .134  -.155  --.325 
.p  :::;  .05 	 ••p:::; .01  •••p:::; .005 121 
5  DISCUSSION 

This chapter discusses and summarizes the results presented in Chapter 4.  The 
initial  discussion focuses  on the relationship between team effectiveness and  manager 
performance  ratings.  The  discussion  then  addresses  the  hypotheses  developed  in 
Chapter  1.  This  is  followed  by  a  summary  and  discussion  of key  findings  for both 
production and  engineering  teams.  The  chapter concludes  with  a  discussion of the 
limitations of  the research and findings as well as a discussion offuture research. 
5.1  Manager Ratings and Team Effectiveness 
Manager ratings were obtained for all  teams participating in this research.  No 
significant  correlations were found  between any of the organizational context factors 
and  manager  performance  ratings.  Managers  provided  three  different  types  of 
performance ratings for every team within their organization.  In the first section of  the 
manager's  survey,  managers  provided  a  single,  overall  rating  for  each  team.  This 
rating was consistent with the second set of ratings and was not analyzed further.  In 
the  second  set  of ratings,  managers  rated  the  performance of each team  relative  to 
other teams in  their organizations along a variety of dimensions.  The scale used for 
this rating was reliable.  In the third section of the manager's survey, managers rated 
the  frequency  in  which  teams  in  their  organization  met  various  performance 
objectives.  Team  leaders  also  completed  this  third  set  of survey  items.  Objective 
measures  of team-level  performance  were  not  available.  As  a  result,  subjective 122 
performance  ratings  could  not  be  compared  with  objective  measures  of  team 
performance. 
5.1.1  lVIanager Ratings of Overall Team Effectiveness 
The  set of survey items used to generate the manager's overall  performance 
rating differed from the set of items used in the team leader survey.  As a result, direct 
comparisons between the overall team leader performance ratings and overall manager 
performance  ratings  cannot  be  made,  and  differences  between  the  two  ratings  are 
difficult to interpret.  The lack of correlation between these two ratings may be a result 
of true differences in the evaluation of overall performance.  In other words, managers 
and  team  leaders  may  not  agree  on  whether  or not  a  particular  team  is  effective 
because they define effectiveness differently. 
The lack of significant correlation between the overall performance ratings by 
managers  and  organizational  context  factors  could  be  interpreted  as  providing 
evidence  that  there  is  no  relationship  between  organizational  context  and  team 
effectiveness.  The  existence  of  relationships  between  other  measures  of team 
effectiveness  and  organizational  context factors,  however,  provide some support for 
alternative interpretations of  these results. 
The  lack  of  agreement  between  managers'  and  team  leaders'  overall 
performance  ratings  may  be  due  to  differences  in  the  survey  instruments.  For the 
overall  effectiveness  ratings,  different  survey  items  were  used  as  well  as  different 
processes for rating the teams.  In  the manager's survey,  managers were asked to rate 123 
teams in  the top  20  percent,  middle  60  percent,  or lower 20 percent.  This  type of 
rating  scale  forced  the  manager  to  distribute  teams  in  their  organization across the 
entire  range of the  scale.  The team  leader overall  effectiveness  survey consisted of 
various statements about team-level effectiveness and did not force team leaders to use 
the entire scale range.  One other possible reason for these results is  that the limited 
range of responses used on the manager's survey (a scale of 1 to 3 was used) may not 
have  allowed  mangers  to  discriminate  sufficiently  between  teams  within  their 
organization. 
Another  possible  explanation  for  differences  between  managers'  and  team 
leaders' overall performance ratings is  that managers are less familiar with team-level 
results  and  more  familiar  with  the  combined  results  of the  teams  within  their 
organization.  This could make it  difficult for the manager to accurately discriminate 
between teams on the basis of  the performance items included in this survey. 
5.1.2  Manager Ratings of Objectives 
The third rating provided by  managers evaluated the frequency in  which each 
team met various performance objectives.  Team leaders also evaluated this same set 
of items.  For  both  production  and  engineering  teams,  manager  and  team  leader 
perceptions of team performance based on this evaluation differed.  These results are 
not unlike those found  in  previous studies of teams.  For example, Campion, Papper, 
and  Medsker  (1996)  found  that  performance  ratings  obtained  from  senior  and  peer 124 
managers  were  least  predictable  when  compared  with  employee  and  team  leader 
ratings. 
Again,  these results could be interpreted as  providing evidence that there is  no 
relationship between the organizational context factors studied and team effectiveness. 
However, some significant correlations were found between team leader ratings, using 
this  same  set  of  survey  items,  and  organizational  context  factors.  Alternative 
explanations for these results should be considered. 
It may be possible that managers have less exposure to team-level results than 
the team  leaders.  This  lower level  of exposure  may  make  it  more difficult  for the 
manager to accurately  evaluate  individual  teams  on  such specific  items.  In general, 
team leaders  spend  significantly  more time  with the team than the managers.  This 
may  be  responsible  for  creating  similar  views  between teams and their team leader. 
The manager does not have this same opportunity for this level  of interaction.  This 
may  explain,  in  part,  both  differences  between  team  leader  and  manager  ratings  as 
well  as  the lack of relationship  between the team member assessments and  manager 
ratings  of team  performance.  Another  possible  interpretation  of the  differences 
between team leaders and managers is that they disagree on the criteria for an effective 
team. 
5.2  Hypotheses 
In  the  formulation  of this  research,  nine  sets  of hypotheses  were  developed 
about  the  relationship  between  organizational  context  variables  and  team 125 
effectiveness.  See  Table  5.1.  Each  set  of hypotheses  explored  the  relationship 
between a  specific  organizational  context factor  and  three  different  sources of team 
effectiveness  measures  - team  leader  performance  ratings,  manager  performance 
ratings,  and  team  member satisfaction.  Since  no  significant  correlations were found 
between any organizational context factor and  manager performance ratings there was 
no support for HI  b, H2b, H3b, H4b, H5b, H6b, H7b, H8b, or H9b. 
Two  additional  sets  of hypotheses  were  developed  to  address  the mediation 
effect of team processes.  Since no  significant  correlations were found between team 
processes  and  manager  performance  ratings,  there  was  no  evidence  of direct  or 
mediated  relationships  between  team  processes  and  manager  performance  ratings. 
Consequently, there is no support for HIOb or for Hlib. 
5.3  Findings 
The nine organizational context variables were grouped into three categories ­
management  processes,  organizational  culture,  and  organizational  systems.  The 
assignment of variables to categories was used to determine which survey items were 
included  in  each  of the  factor  analyses  completed.  Eight  distinct  organizational 
context factors and  a single team process factor emerged from  these analyses.  These 
factors  incorporated  a  subset  of the  original  survey  items.  The  next  three  sections 
discuss  the  results  from  the  analysis  phase  using  the  same  set  of categories,  i.e. 
management  processes,  organizational  culture,  organizational  systems.  The  fourth 126 
section  focuses  on  the  relationships  found  between  team  processes,  organizational 
context factors, and team effectiveness. 
Given the large number of relationships that were tested and  the existence of 
two  distinct  data  sets,  the  significant  findings  for  production  teams  have  been 
highlighted  in  Table  5.1  and  summarized  in  Table  5.2.  Similarly,  the  significant 
findings  for  engineering teams have been highlighted  in  Table 5.1  and  summarized in 
Table  5.3.  Tables  5.2  and  5.3  summarize  the  results  using  the three  categories of 
organizational  context  factors  -- management  processes,  organizational  culture,  and 
organizational systems.  The analyses of the production and engineering data sets were 
completed  independently.  A  detailed  discussion  of the  findings  for  each  data  set 
follows.  There  are  some  interesting  similarities  and  differences  between  these  two 
data sets.  These  similarities  and  differences  are  also  discussed  within  the following 
sections. 127 
Table 5.1.  Summary of research hypotheses, identification number, and findings. 
I  °  I  ° + poSltlve and' slgm°ficant re atlOnshOIP; ONore atlOnshOIp 
Production  Engineering
Hypothesis  ID  Findings  Findings 
Clearly defined team purpose and clear goals  HI 
+  + •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
+  + c •  Team member satisfaction 
Alignment between team and organizational goals  H2 
+  + •  Team leader performance ratings  a 
0  0 •  Manager performance ratings  b 
+  + c •  Team member satisfaction 
Allocation of critical resources  H3 
0  0 •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
+  + c •  Team member satisfaction 
Communications and cooperation between teams  H4 
0 + •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
0 + c •  Team member satisfaction 
Values for teams and teamwork  H5 
0  0 •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
0  + c •  Team member satisfaction 
Integration of the team into the organization  H6 
+  + •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
+  + c •  Team member satisfaction 
Team-level feedback and recognition  H7 
0  0 •  Team leader performance ratings  a 
0  0 •  Manager performance ratings  b 
0  + c •  Team member satisfaction 
Access to necessary business and technical information  H8 
+ •  Team leader performance ratings  + a 
0  0 •  Manager performance ratings  b 
+  + c •  Team member satisfaction 
Access to the necessary training  H9 
0  0 •  Team leader performance ratings  a 
0  0 b •  Manager performance ratings 
+  + c •  Team member satisfaction 128 
Table 5.1, Continued. 
1  '  1  '  + poSltIve an d' Slgru'filcant re atlOns h'IP; ONore atlOnsh'Ip 





Team  processes  mediate  the  relationships  between 
organizational context factors and team effectiveness 
•  Team leader performance ratings 
•  Manager performance ratings 











Team processes have a positive and significant effect on 
team effectiveness 
•  Team leader performance ratings 
•  Manager performance ratings 















The management processes associated with establishing clear team goals that are aligned with 
organizational objectives were found to have a significant and positive linear relationship 
with both team leader performance ratings and team member satisfaction. 
The management processes associated with the allocation of critical resources were found to 




An organizational culture that supports communication and cooperation between teams was 
found to have a significant and positive linear relationship with both team leader performance 
ratings and team member satisfaction. 
An organizational culture that supports the integration of teams was found to have a 
significant and positive linear relationship with both team leader performance ratings and 




Organizational systems that provide teams with the necessary information were found to have 
a significant and positive linear relationship with both team leader performance ratings and 
team member satisfaction. 
Organizational systems that provide teams with the necessary training were found to have a 
significant and positive linear relationship with team member satisfaction. 129 




The management processes associated with establishing clear teams goals that are aligned 
with organizational objectives were found to have a significant and positive linear 
relationship with both team leader performance ratings and team member satisfaction. 
The management processes associated with allocation of critical resources were found to have 
a significant and positive linear relationship with both team processes and team member 






An organizational culture that provides management support for teams and teamwork was 
found to have a significant and positive linear relationship with both team processes and team 
member satisfaction.  Team processes partially mediated the effect of  management support on 
team member satisfaction. 
An organizational culture that supports the integration of teams was found to have a 
significant and positive linear relationship with team leader performance ratings. 
An organizational culture that supports the integration of teams was found to have a 
significant and positive linear relationship with team processes.  The direct relationship 







Organizational systems that provide team-level feedback and recognition were found to have 
a significant and positive linear relationship with both team processes and team member 
satisfaction.  Team processes partially mediated the effect of team-level feedback and 
recognition on team member satisfaction. 
Organizational systems that provide teams with the necessary information were found to have 
a significant and positive linear relationship with team leader performance ratings. 
Organizational systems that provide teams with the necessary information were found to have 
a significant and positive linear relationship with team processes.  The direct relationship 
between information availability and team member satisfaction was almost entirely mediated 
by team processes. 
Organizational systems that provide teams with the necessary training were found to have a 
significant and positive linear relationship with both team processes and team satisfaction. 
The direct relationship between training availability and team member satisfaction was 
partially mediated by team processes. 
5.3.1  Management Processes 
For this study, management processes were defined as those processes used by 
leaders  in  the  organization  in  setting  and  meeting  organizational  objectives.  The 
management  processes  associated  with  creating  team-level  goals  that  align  with 130 
organizational  goals  and  resource  allocation  were  the  two  organizational  context 
factors studied. 
5.3.1.1  Management Processes and Clear Goals 
The first  set of hypotheses (HIa,  HI  b,  HIc) explored the relationship between 
a team's understanding of  their purpose and the existence of  clear team goals and team 
effectiveness as  measured by team leader and  manager performance ratings and team 
member  satisfaction.  The  second  set  of hypotheses  (H2a,  H2b,  H2c)  explored  the 
relationship between a team's understanding of how their goals align with those of the 
parent organization and team effectiveness as  measured by team leader and manager 
performance  ratings  and  team  member  satisfaction.  Although two  different  sets of 
items were developed to address these  seemingly distinct concepts, the results of the 
factor analysis did not support the existence of  two distinct factors based on the survey 
items that were used.  In other words, for both the production and engineering teams, 
survey  items  belonging  to the clear  purpose  scale  and  those items belonging to the 
goal alignment scale loaded onto a single factor.  Upon reviewing the survey items for 
these two scales, this result is understandable.  Nearly all questions on these two scales 
generally refer to how well team members understand their work and what is  expected 
of the  team  within  the  context  of the  organization.  These  two  constructs  were 
combined into a single factor, clear goals. 
For  production  teams,  there  was  significant  linear  relationship  W=  0.702, 
P S;  .0005) found for the combined factor (Clear Goals) and team member satisfaction. 131 
For  engmeenng  teams,  a  similar,  significant  linear  relationship  was  also  found 
03  = 0.810,  P  ~ .01).  A  significant  relationship  between  clear goals  and  the team 
leader's overall performance rating was also  found  for production teams 03  =  0.596, 
p  ~ .01) and engineering teams (f3  =  0.645, P  ~ .05).  A significant linear relationship 
(f3  =  0.649,  P <  .05) was also  observed for the engineering data between clear goals 
and  team  leader  ratings  of the frequency  in  which  teams  met  various  performance 
objectives.  These  results  support  the  hypothesis  that  teams  with  a  clearer 
understanding of team-level goals and  th~ir role within the organization have members 
who are  more  satisfied.  Team leaders  also  perceived these teams as  more effective 
than  teams  that  self-evaluate  as  having  a  lower  understanding  of team-level  goals. 
Since  the  original  clear  purpose  and  goal  alignment  scales  were  not  found  to  be 
distinct factors,  these results support,  at least in  part, the relationships between clear 
purpose,  goal  alignment  and  team  effectiveness.  While  a  significant  linear 
relationship between clear goals and team effectiveness was observed for both types of 
teams studied, path analysis does not indicate that team processes mediate this effect. 
5.3.1.2  Management Processes and Resource Allocation 
The third set of hypotheses (H3a,  H3b,  H3c) explored the relationship between 
a  team's perception of the allocation of critical  resources  and  team effectiveness as 
measured  by  team  leader  and  manager  performance  ratings  and  team  member 
satisfaction.  The  linear  relationship  between  resource  allocation  and  team  member 132 
satisfaction was significant for production teams  (~ = 0.580, P ~ .01) and engineering 
teams  (~  =  0.850,  P  ~ .01).  The  size  of the  standardized  regression  coefficients 
differed substantially between the two types of  team. 
Path  analysis  indicates  that  team  processes  do  not  mediate  the  relationship 
between resource allocation and satisfaction for the production teams.  As a result, the 
production data  supports  only  hypothesis  H3c,  i.e.  a  direct  effect  between resource 
allocation  and  team member satisfaction.  Path analysis  does,  however, indicate that 
team  processes  have  a  mediation  effect  on  this  relationship  for  engineering  teams. 
The path diagram with path coefficients (the standardized regression coefficients) and 
significance levels  is  shown in  Figure 5.1.  The direct effect of resource allocation is 
reduced from 0.850 to 0.433 as a result of  the mediation effect ofteam processes. 
RA 
0.433 
P  =.059  SA 
Figure 5.1. 	 Path  diagram  for  resource  allocation  (RA),  team  processes  (TP),  and 
team member satisfaction (SA) for engineering teams. 
For  engineering  teams,  hypotheses  H3c  (a  direct  effect  between  resource 
allocation  and  team  member  satisfaction),  HI0c  (a  mediated  relationship  between 133 
resource allocation and team member satisfaction), and R11c (a direct effect between 
team processes and team member satisfaction) are supported by these results. 
5.3.1.3  Production Teams Discussion 
The management processes associated with  establishing a clear team purpose 
that  is  aligned  with  organizational  goals  were  positively  related  to  team  member 
satisfaction  for  production  teams.  These  findings  are  consistent  with  goal  setting 
theory developed  at  the individual level.  A number of studies have determined that 
specific and clear goals will  result in  higher levels of performance (Locke &  Latham, 
1990).  So while these types of relationships would be expected at the individual level, 
this  study has demonstrated similar  results for team-level data for production teams. 
Clear  goals  were  also  positively  related  to  team  leader  ratings  of overall  team 
effectiveness.  This  relationship  between clear goals  and  a  second  measure of team 
effectiveness  provides  further  evidence  that  management  processes  associated  with 
team-level  goal  setting  play  a critical  role  in  establishing  a  supportive organizational 
context for teams. 
The  management  processes  associated  with  allocation  of critical  resources 
were positively related to team member satisfaction for production teams.  Although 
teams  in  this  study were part  of the  same  larger organization,  different  teams were 
responsible for different sets of equipment.  These different sets of equipment were at 
various stages of stability.  In addition,  staffing issues were quite different for various 
teams, i.e.  some teams were in the process of hiring new employees, while others were 134 
relatively stable.  As a result, it is not surprising that team-level views of the allocation 
of resources would  differ.  Those teams that  perceived  they  had  sufficient  resources 
(people,  material,  money) to complete their task were more satisfied than teams that 
did  not  feel  this  way.  The management  processes  associated  with  the allocation of 
critical resources was shown to be significantly and positively related to team member 
satisfaction. 
5.3.1.4  Engineering Teams Discussion 
The  management  processes  associated  with  establishing  clear  goals  were 
positively  related  to  team  member  satisfaction  and  both  team  leader  performance 
ratings  for  engineering  teams.  All  three  relationships  were  significant  and  positive, 
i. e.  teams that had a clearer understanding of the team's goal, were more satisfied and 
were rated as more effective by their team leaders.  These findings mirror those for the 
production teams.  From these combined results,  there is  strong evidence that teams, 
irrespective of  their task, share the need for clearly defined team-goals. 
The  management  processes  associated  with  allocation  of critical  resources 
were  positively  related  to team  member  satisfaction  for  engineering  teams.  Unlike, 
production  teams,  however,  these  results  support  a  mediated  relationship  between 
resource  allocation,  team  processes,  and  team  member  satisfaction.  The  impact  of 
team  processes  on  the  relationship  between  team  member  satisfaction  and  resource 
allocation is  consistent with the model  developed by  Gladstein (1984).  In this model, 
the allocation of resources is  hypothesized to have a direct effect on team effectiveness 135 
as  measured  by  performance  and  satisfaction.  A  second  relationship  is  also 
hypothesized  in  the  Gladstein  model  whereby  resource  allocation  influences  team 
processes that in  turn influence group effectiveness.  The results of this study provide 
some empirical evidence for both a direct and indirect effect of resource allocation on 
team member satisfaction as  well  as  a direct effect between team processes and team 
member  satisfaction.  Teams  that  perceive  they  had  sufficient  resources  were both 
more satisfied and also perceived that the processes they used to accomplish their team 
task were better than teams who did  not feel  that they had sufficient resources.  The 
management  processes  used  to  allocate  resources  to  teams  are  significantly  and 
positively related to team member satisfaction as well  as team member perceptions of 
the effectiveness of  team processes. 
5.3.2  Organizational Culture 
For this  study,  organizational culture was defined  as the set of values,  beliefs, 
and  behavioral  norms  that  guide  how  members  of the  organization get  work done. 
The  components  of organizational  culture  studied  included  the nature of inter-team 
interactions,  the value placed  on teams and  teamwork,  and  the organizational norms 
associated with team integration. 136 
5.3.2.1  Organizational Culture and Inter-team Interactions 
The  fourth  set  of hypotheses  (H4a,  H4b,  H4c)  explored  the  relationship 
between a team's perception of how much inter-team interaction is  supported within 
the  organization  and  team  effectiveness  as  measured  by  team  leader  and  manager 
performance ratings  and  team member  satisfaction.  The  linear relationship  between 
inter-team  interactions  and  team  member  satisfaction  was  significant  for  production 
teams W= 0.510,  P ::s;  .05).  The linear relationships between inter-team interactions 
and  both  team  leader  performance  ratings  were  also  significant  and  positive  for 
production teams W=  0.556, P ::s;  .01  for overall effectiveness ratings and  ~ =  0.471, 
P ::s;  .05  for ratings of objectives).  These results provide support for hypotheses H4a 
and  H4c that  posit  that  inter-team  interactions  will  have  a  significant  and  positive 
relationship  with  both  team  leader  ratings  of  effectiveness  and  team  member 
satisfaction.  Production  teams  that  perceive  high  levels  of communication  and 
cooperation  exist  between  teams  within  the  organization  have  higher  levels  of 
satisfaction and are viewed by their team leaders as more effective. 
No significant  relationships were observed between inter-team interaction and 
any  measure  of  effectiveness  for  engineering  teams.  The  lack  of  significant 
relationships  between inter-team interactions  and  any  measure of team  effectiveness 
for  engineering  teams  is  also  of interest.  There  average  value  of this  factor  for 
production  teams  was  4.042  with  a  standard  deviation  of 0.525.  This  was  quite 
different  from  the  engineering  team  average  of 5.062  with  a  standard  deviation  of 
0.294.  Both values are averages based on a 6-point scale.  The lower average value 137 
and  higher variability within the production teams  indicates that teams perceived the 
level  of support for  cooperation and  communication between teams quite differently 
from  one  another;  whereas  the  engineering  teams  included  in  this  study  not  only 
perceived that higher levels of communication and cooperation existed between teams, 
but  also  did  not  differ  significantly  from  one  another  in  this  perception.  This 
difference in perception and level of  variability are supported by the results of the one­
way analysis ofvariance completed as part of  the aggregation analysis. 
5.3.2.2  Organizational Culture and Valuing Teams 
The fifth set of hypotheses (H5a,  H5b,  H5c) explored the relationship between 
a  team's  evaluation  of how  much  teams  and  teamwork were  supported within  the 
organization  and  team  effectiveness  as  measured  by  team  leader  and  manager 
performance ratings and  team member satisfaction.  Only one significant relationship 
was  found  between  management  support  for  teams  and  teamwork  and  the various 
measures  of effectiveness.  For engineering  teams,  a  significant  direct  relationship 
between management  support of teams and  teamwork and team member satisfaction 
was identified W= 0.770, p:::; 0.01). 
Path  analysis  indicates  that  team  processes  have  a  mediation  effect  on this 
relationship  for  engineering  teams.  The  path  diagram  with  path  coefficients  (the 
standardized  regression  coefficients)  and  significance  levels  is  shown  in  Figure  5.2. 
The  direct  effect  of management  support  for  teams  and  teamwork  is  reduced  from 
0.770 to 0.321  as  a result of the mediation effect of team processes.  There is  also a 138 
significant  relationship between management support and team processes G3  =  0.664, 
p  :s;  .OS).  These results provide support for hypotheses RSc,  RIOc,  and Rllc.  RSc 
posits  that  management  support of teams  and  teamwork will  have  a  significant  and 
positive  relationship  with  team  member  satisfaction.  RIOc  and  Rllc, respectively, 
posit that team processes will both mediate the effect of management support and will 
also  have  positive  and  significant  relationship  to team  member  satisfaction.  Teams 
that perceive high levels of management support for teams and teamwork exists within 
the organization have  higher levels  of satisfaction  and  perceive that they have more 
effective team processes. 
MS 
0.321 
=  .148  SA 
Figure S.2. 	 Path diagram for  management  support (MS),  team processes (TP),  and 
team member satisfaction (SA) for engineering teams. 
5.3.2.3  Organizational Culture and Team Integration 
The sixth set of hypotheses (H6a,  H6b,  H6c) explored the relationship between 
a team's perception of how well integrated their team is  within the larger organization 139 
and team effectiveness as  measured  by  team leader and manager performance ratings 
and  team  member  satisfaction.  Significant  relationships  were  found  between  team 
integration and  three different  measures of effectiveness for both the production and 
engineering  teams.  The  linear  relationship  between  team  integration  and  team 
member satisfaction was significant for production teams  (f3  = 0.723, P  :::::;.  0005) and 
for  engineering teams  (f3  =  0.691,  P  :::::;  .05).  The  linear relationships between team 
integration  and  both  team  leader  performance  ratings  were  also  significant  and 
positive for production teams (f3  = 0.654, P :::::;  .005 for overall effectiveness ratings and 
f3  = 0.527,  P  :::::;  .05  for ratings of objectives) and  for engineering teams  (f3  = 0.735, 
P  :::::;  .05  for  overall  effectiveness  ratings  and  f3  =  0.790,  P  :::::;  .01  for  ratings  of 
objectives). 
There was no  support for  team  processes having  a mediating effect between 
team  integration  and  the  various  measures  of effectiveness  for  production  teams. 
These  results  provide  support  for  hypotheses  H6a  and  H6c  that  posit  that  team 
integration  will  have  a  significant  and  positive  relationship  with  both  team  leader 
ratings of effectiveness and team member satisfaction.  Production teams that perceive 
they  are  well  integrated  and  supported  by  the  organization  have  higher  levels  of 
satisfaction and are viewed by their team leaders as more effective. 
For engineering teams, however, the relationship between team integration and 
team member satisfaction appears to be completely mediated by team processes.  The 
path  diagram  with  path  coefficients  (the  standardized  regression  coefficients)  and 
significance  levels  is  shown  in  Figure  5.3.  The  direct  effect  of team integration on 140 
team member satisfaction is reduced from 0.691  to -0. 115  as a result of the mediation 
effect of team processes.  A similar mediation effect was not found for the team leader 
performance ratings.  Overall, these results provide support for hypotheses H6a, H10c, 
and  Hllc.  H6a  posits  that  team  integration  will  have  a  significant  and  positive 
relationship  with  team  leader  ratings  of team  effectiveness.  HIOc  and  Hllc, 
respectively, posit that team processes will both mediate the effect of team integration 
and  will  also  have  positive  and  significant  relationship  to team member  satisfaction. 
Engineering  teams  that perceive  higher levels  of integration between their team and 
the organization have  higher levels  of satisfaction  and  perceive that they have  more 
effective  team  processes.  In  addition,  team  leaders  also  view  teams  that  perceive 
higher levels of  integration between their team and the organization as more effective. 
TI 
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Figure 5.3.  Path diagram  for  team  integration (TI),  team processes (TP),  and  team 
member satisfaction (SA) for engineering teams. 141 
5.3.2.4  Production Teams Discussion 
The  relationships  between  vanous  teams  III  the  organization  have  been 
postulated  to  be  an  important  factor  in  team  effectiveness  in  a  number of studies. 
Production teams in  this  study interacted with a variety of teams in the organization. 
Production team members interacted on a regular basis with engineering teams as well 
as other production teams within the area (on other shifts).  For the production teams 
studied,  significant relationships were found between inter-team interactions and team 
leader ratings of effectiveness and  team member satisfaction.  This is  consistent with 
results reported by Campion et al.  (1996) and Van Aken and Kleiner (1997). 
The  lack  of significant  relationships  between  management  support for  teams 
and  teamwork  and  any  measure  of team  effectiveness  for  the  production  teams  is 
puzzling.  While there is  sufficient between-team variation for this factor,  a review of 
scatter plots confirms that there appears to be no pattern or relationship between this 
factor and team effectiveness.  These results are not consistent with previous research 
or with the findings described for engineering teams. 
The results  obtained for  the  team integration factor  are  of particular interest 
because they were consistent across both types of  teams studied.  Feeling connected as 
a team to  the  rest of the organization may  be  a critical  step  in  helping teams define 
their identity, regardless of the type of task that the team is engaged in.  This finding is 
consistent  with  the  sociotechnical  framework.  Within  this  framework,  the  work 
system is  viewed as  essential,  and  within this  work system, the centrality of the work 
group is seen as a critical factor in optimizing the work system (Guzzo &  Shea,  1992). 142 
5.3.2.5  Engineering Teams Discussion 
The differences in  both the average rating and variability between engineering 
and  production  teams  for  the  inter-team  interaction  factor  were  not  expected. 
Campion  et  al.  (1996)  found  stronger  relationships  between  effectiveness  measures 
and communication and  cooperation between groups for teams of professionals.  The 
lack  of any  significant  relationship  between  inter-team  interaction  and  measures  of 
team  effectiveness  for  engineering  teams  may  indicate  that  there  is  no  relationship 
between  this  organizational  context  factor  and  team  effectiveness.  Given  the 
significance  of the  relationship  between  this  organizational  culture  factor  and  team 
effectiveness  for  production  teams,  some  alternate  explanations  should  also  be 
considered. 
The number of interactions between engineering teams and other teams within 
the organization is  greater than that experienced by the production teams included in 
this  study.  It is  possible  that  the  number  of inter-team  interactions  necessary  for 
engineering teams as a result of the task requirements is  responsible for producing an 
organizational  culture  that  is  viewed  as  more  supportive  of communication  and 
cooperation between teams.  Since many of the production teams operate with more 
limited  visibility  to  other teams  due  to  differences  in  shifts  as  well  as  the  narrower 
focus of their responsibilities,  these interactions may be seen as  more problematic by 
production teams. 
Many of the engineering teams included in  this  study supported the same sets 
of equipment and  processes as  the production teams in  the study.  It is  possible that 143 
different  areas  of  the  larger  organization  have  lower  levels  of  inter-team 
communication  and  cooperation.  Because  engineering  tasks  reqUIre  that  teams 
interact with teams both within and  outside of their direct area of responsibility,  local 
interactions  may  carry  less  weight  in  engineering  team  evaluations  of the  level  of 
communication and  cooperation between teams.  A final  possible explanation for the 
differences  seen  is  that engineering  and  production teams may interact with different 
subsets of teams within the organization because their task requirements are different. 
Thus, the different perceptions of inter-team interaction may be different because real 
differences in the nature of  these interactions exist. 
For the  engineering  teams  studied,  higher  levels  of support  from  managers 
with respect to teams and teamwork is  consistent with higher levels of team member 
satisfaction as well as higher ratings of the effectiveness of the processes used by the 
team to get their work done.  Campion et al.  (1993) and Campion et al.  (1996) found 
significant  correlations  between  management  support  of teams  and  teamwork  and 
team member satisfaction for both teams of knowledge workers as  well  as  teams of 
clerical workers.  The results of  the engineering study are consistent with this previous 
research and emphasize the importance of creating an organizational culture in  which 
teams and teamwork are supported. 
Production and  engineering teams included in  this study differed  in  the nature 
of the team task they were responsible for.  Even with this difference, the role of team 
integration was quite similar between these two types of teams.  These results indicate 
that  while  the  mechanism  in  which  team  integration  influences  various  measures  of 
team  effectiveness  may  differ,  an  organizational  culture  that  helps  teams  feel  as 144 
though they are both a distinct and an important entity within the larger organization is 
an important factor to consider when studying teams and team effectiveness. 
5.3.3  Organizational Systems 
Organizational  systems  were  defined  as  the  human  resource  management 
processes and  arrangements used by  and  supported in  the overall organization.  The 
organizational  systems  studied  in  this  research  include  systems  for  feedback  and 
recognition, information, and training. 
5.3.3.1  Organizational Systems and Feedback and Recognition 
The  seventh  set  of hypotheses  (H7a,  H7b,  H7c)  explored  the  relationship 
between a  team's evaluation  of the feedback  and  recognition  processes utilized  and 
team effectiveness as  measured by  team leader and manager performance ratings and 
team  member  satisfaction.  This  factor  focused  on  the feedback  and  recognition of 
team-level contributions (as opposed to individual-level contributions).  No significant 
relationships  between  feedback  and  recognition  were  observed  for  the  production 
teams studied.  Only one significant  relationship  was observed for engineering teams 
between  team-level  feedback  and  recognition  and  the  various  measures  of 
effectiveness.  The  linear  relationship  between  feedback  and  recognition  and  team 
member satisfaction was significant for engineering teams W= 0.835, P ~ .005). 145 
Path  analysis  indicates  that  team  processes  have  a  marginally  significant 
(p  =  .057)  mediation  effect  on  this  relationship  for  engineering  teams.  The  path 
diagram  with  path  coefficients  (the  standardized  regression  coefficients)  and 
significance  levels  is  shown  in  Figure  5.4.  The direct  effect  of team-level  feedback 
and  recognition  on team  member  satisfaction  is  reduced  from  0.835  to  0.331  as  a 
result  of the mediation effect  of team processes.  These results  provide  support for 
hypotheses  H7c,  HI0c,  and  Hllc.  H7c  posits  that  team-level  feedback  and 
recognition  will  have  a  significant  and  positive  relationship  with  team  member 
satisfaction.  HI0c and Hllc, respectively, posit that team processes will both mediate 
the  effect  of team-level  feedback  and  recognition  and  will  also  have  positive  and 
significant relationship to team member satisfaction.  Teams that perceive they receive 
more team-level feedback  and  recognition have  higher levels of satisfaction and  also 
perceive that they have more effective team processes. 
FR 
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Figure 5.4. 	 Path  diagram  for  team-level  feedback  and  recogmtlon  (FR),  team 
processes  (TP),  and  team  member  satisfaction  (SA)  for  engineering 
teams. 146 
5.3.3.2  Organizational Systems and Information Availability 
The  eighth  set  of hypotheses  (H8a,  H8b,  H8c)  explored  the  relationship 
between a team's perception of the availability of information and team effectiveness 
as  measured  by  team  leader  and  manager  performance  ratings  and  team  member 
satisfaction.  Significant  relationships  were  found  between  information  availability 
and  three different measures of effectiveness for both the production and  engineering 
teams.  The  linear  relationship  between  information  availability  and  team  member 
satisfaction  was  significant  for  production  teams  (l3  =  0.687,  P  ~ .005)  and  for 
engineering teams (l3  =  0.715, P ~ .05).  The linear relationships between information 
availability  and  both  team  leader  performance  ratings  were  also  significant  and 
positive for production teams  (~ = 0.549, P ~ .01  for overall effectiveness ratings and 
~  =  0.541,  P  ~ .05  for  ratings  of objectives).  The  linear  relationship  between 
information availability and team leader ratings of the frequency in  which teams meet 
various objectives was also  significant and  positive for  engineering teams (l3  = 0.670, 
p s .05). 
Once again, there was no  support for team processes having a mediating effect 
between  information  availability  and  the  various  measures  of  effectiveness  for 
production teams.  These results support hypotheses H8a and H8c that posit that the 
availability  of information  will  have  a  significant  and  positive  relationship  with  both 
team leader ratings of effectiveness and team member satisfaction.  Production teams 147 
that perceive they have access to and receive the information they need to do their jobs 
are more satisfied and are viewed as more effective by team leaders. 
For  engineering  teams,  however,  the  relationship  between  information 
availability  and  team  member  satisfaction  was  almost  entirely  mediated  by  team 
processes.  The  path  diagram  with  path  coefficients  (the  standardized  regression 
coefficients)  and  significance  levels  is  shown  in  Figure  5.5.  The  direct  effect  of 
information availability on team member satisfaction is  reduced from  0.715  to 0.079 
as a result of the mediation effect of team processes.  A similar mediation effect was 
not  found  between information  availability  and  the  team  leader's assessment  of the 
frequency in  which teams met  various performance objectives.  Overall,  these results 
provide  support for  hypotheses H8a,  HIOc,  and Hllc.  H8a posits that information 
availability will  have a significant and positive relationship with team leader ratings of 
team effectiveness.  HIOc and Hllc, respectively,  posit that team processes will both 
mediate  the  effect  of  information  availability  and  will  also  have  positive  and 
significant  relationship to team member satisfaction.  Engineering teams that perceive 
they  receive  and/or have  access to  information have  higher levels of satisfaction and 
perceive that they have more effective team processes.  Team leader ratings of team 
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Figure 5.5. 	 Path diagram for information availability  (IS),  team processes (TP),  and 
team member satisfaction (SA) for engineering teams. 
5.3.3.3  Organizational Systems and Training Availability 
The ninth set of  hypotheses (H9a,  H9b,  H9c) explored the relationship between 
a team's perception of the availability of training and team effectiveness as measured 
by team leader and  manager performance ratings and team member satisfaction.  The 
linear  relationship  between  training  availability  and  team  member  satisfaction  was 
significant  for  production  teams  (f)  =  0.618,  P  ~  .005)  and  engineering  teams 
(f)  =  0.850, P ~ .005). 
Once again, there was no  support for team processes having a mediating effect 
between training availability and  the various measures of effectiveness for production 
teams.  The  production  results  support  only  hypothesis  H9c  that  posits  that  the 
availability  of training  will  have  a  significant  and  positive  relationship  with  team 
member satisfaction.  Production teams that perceive they have access to and receive 
the team-level training they need to do their jobs have higher levels of  satisfaction. 149 
For engineering teams,  however,  the relationship  between training availability 
and  team  member  satisfaction  appears  to  be  partially  mediated  by  team  processes. 
The path diagram with path coefficients (the standardized regression coefficients) and 
significance levels is  shown in  Figure 5.6.  The direct effect of training availability on 
team member satisfaction is  reduced from 0.850 to 0.416 as a result of the mediation 
effect of team processes.  Overall,  these results provide support for hypotheses H9c, 
HIOc,  and  Hllc.  H9c  posits  that  training  availability  will  have  a  significant  and 
positive  relationship  with  team  member  satisfaction.  HIOc  and Hllc, respectively, 
posit that team processes will  both mediate the effect of training availability and will 
also  have  a  positive  and  significant  relationship  to  team  member  satisfaction. 
Engineering  teams  that  perceive  they  receive  and/or  have  better access  to  training 
opportunities  have  higher  levels  of satisfaction  and  perceive  that  they  have  more 
effective team processes. 
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Figure 5.6.  Path  diagram  for  trammg  availability  (TR),  team  processes  (TP),  and 
team member satisfaction (SA) for engineering teams. 150 
5.3.3.4  Production Teams Discussion 
The lack of relationships between team-level feedback and recognition and the 
various measures of team effectiveness for  production teams was not expected.  The 
various  models  of team  effectiveness  as  well  as  numerous  studies  have  shown that 
team-level  feedback  and  recognition  are  important  factors  to  consider  in  designing 
effective teams.  The lack of any significant relationship between team-level feedback 
and  recognition  and  measures  of team  effectiveness  may  indicate  that  there  is  no 
relationship  between  this  organizational  context  factor  and  team  effectiveness  for 
production teams.  Given the significance of the relationship between this factor and 
team effectiveness for engineering teams,  some alternate explanations should also be 
considered. 
As  discussed  previously,  the  task  responsibilities  of  engmeenng  and 
production teams are  different.  In general,  the tasks to be performed by production 
teams are more clearly defined than those performed by the engineering teams.  While 
there  is  no  evidence  that  team  members  within  production  teams  can  operate 
independently of one another, perhaps other mechanisms for feedback and recognition 
are more important in  determining team member satisfaction for production workers. 
For  example,  production  workers  have  some  visibility  to  quality  and  productivity 
measures for their operation on a daily basis.  It is  possible that access to this type of 
information may provide sufficient feedback albeit not at the team level,  so as to make 
team-level feedback a less important determinant of  team member satisfaction. 151 
The  relationships  between various  measures  of effectiveness  and  information 
availability for the production teams  studied are consistent with the normative model 
of team  effectiveness  developed  by  Hackman  (1987).  In  this  model,  Hackman 
proposes that  intact  work groups need  to  have  access  to organizational information 
systems.  The amount and type of information needed by a particular work group may 
vary  depending  on  the  level  of autonomy  given  to  a  group.  Hackman  contends, 
however,  that managers "must make sure that data needed by  a team are realistically 
available to it" (Hackman, 1987, p.  330). 
Production  teams  that  perceived  training  was  available  were  more  satisfied 
than  teams  that  did  not  feel  that  they  had  access  to  training.  These  findings  are 
consistent with the findings of Campion et al.  (1993).  In this study, the availability of 
training and educational systems was correlated to employee satisfaction for teams of 
clerical workers.  Organizational systems that provide relevant training for teams are 
an important aspect ofthe organizational context. 
5.3.3.5  Engineering Teams Discussion 
The  observed  relationship  for  engmeenng  teams  between  feedback  and 
recognition  and  team  effectiveness  as  measured  by  team  member  satisfaction  are 
consistent with research published by Janz et  al.  (1997).  In their study of knowledge 
workers  they  found  some  evidence  that  "frequent  feedback  seemed  to  act  as  a 
substitute for effective internal functioning,"  p.  900.  Internal functioning as described 
by  Janz et  al.  refers to team processes.  These results are consistent with a model of 152 
interaction  and  possible  mediation  between  team  processes  and  feedback  and 
recognition.  These  results  provide  some  empirical  evidence  that  organizational 
systems that are set up to provide both team-level feedback and team-level recognition 
will provide a more supportive organizational context for teams. 
The  relationships  between various  measures  of effectiveness  and  information 
availability for the engineering teams studied provide additional empirical support for 
the importance information availability in team performance.  In the normative model, 
Hackman  proposes  that  intact  work  groups  need  to  have  access  to  organizational 
information systems.  While the mechanism in which access to information may differ 
based on the type of team,  these results emphasize the importance of organizational 
systems  that  provide  the  necessary  information  to  teams  in  creating  a  supportive 
organizational context for teams. 
For  engineering  teams,  the  impact  of team  processes  on  the  relationship 
between  team  member  satisfaction  and  training  availability  is  consistent  with  the 
model  developed  by  Gladstein  (1984).  In  this  model,  the  availability  of training  is 
hypothesized  to  have  a  direct  effect  on  team  effectiveness  as  measured  by 
performance  and  satisfaction.  A  second  relationship  is  also  hypothesized  whereby 
training  availability  influences  team  processes  that  in  tum  influence  group 
effectiveness.  These results provide empirical support for both the direct and indirect 
effect  of training  availability  on  team  member satisfaction.  These results  emphasize 
the importance of  organizational systems in providing appropriate team-level training. 153 
5.3.4  Team Processes 
T  earn  processes are those  behaviors and  interactions between team  members 
that occur as the team completes the tasks they are responsible for.  These processes 
may  include  social  exchanges,  information  exchange,  attempts  to  influence  one 
another  or provide  leadership,  as  well  as  communications  between  team  members. 
While  the nature of these processes clearly will  differ from  one team to another,  the 
effectiveness of these processes within a particular team is thought to be an important 
determinant  of team  effectiveness.  The  final  two  sets  of hypotheses  address  the 
relationship  between  the  effectiveness  of team  processes,  organizational  context 
factors, and overall team effectiveness. 
The tenth set of hypotheses (HiOa,  HiOb,  HiOe) explored the mediating effect 
of team  processes.  Specifically,  it  was  hypothesized  that  team  processes  would 
mediate  the  effects  of  organizational  context  factors  on  team  effectiveness  as 
measured  by  team  leader  and  manager  performance  ratings  and  team  member 
satisfaction.  Evidence of this mediating effect was found  only for engineering teams. 
Complete  or partial  mediation  between  resource  allocation,  management  support of 
teams  and  teamwork,  team  integration,  feedback  and  recognition,  information 
availability,  and  training  availability  and  team  member  satisfaction.  As  discussed, 
these mediated relationships are  consistent with various models of team effectiveness 
such  as  the  Hackman  normative  model  (1987)  and  the  Gladstein  process  model 
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The final  set of hypotheses (HIla, Hllb, Hllc) explored the direct  effect of 
team processes on the various measures of team effectiveness.  In those models where 
a  significant  mediated  relationship  was found,  the  standardized  regression coefficient 
for  team  processes  were  significant  and  generally  larger  than  the  standardized 
regression  coefficients  for  the  organizational  context  factors.  These  results  are 
consistent  with  various  models  of team  effectiveness  as  well  as  previous  research 
findings. 
5.4  The Role of Team Task 
There  were  two  organizational  context  factors  (team  integration  and 
information availability)  in  which the relationship  with the various measures of team 
effectiveness  were  similar  between  the  two  types  of teams  studied.  There  was  no 
evidence for team processes mediating relationships between any of the organizational 
context factors and team effectiveness for the production teams studied.  This was in 
contrast to the engineering analyses where there was evidence of six different  sets of 
mediated  relationships.  The  average  value  obtained  for  engineering  and  production 
teams for each organizational context factor did  not differ substantially except for the 
inter-team interaction factor.  In addition,  the amount of variability exhibited between 
teams  was  also  quite  similar.  Differences  in  group  size  and  average  organizational 
tenure do not appear to provide any alternate explanation for the observed differences 
in the relationships. 155 
One  potential  source  of the  observed  differences  between  production  and 
engineering  teams  studies  may  be  the  difference  in  team  task.  Team  task,  while 
similar  among  the  teams  within  each  study,  differed  between  the  production  and 
engineering  teams.  The  hypothesized  role  of team  task  in  determining  team 
effectiveness differs depending on the model of team effectiveness that is used.  In the 
sociotechnical and normative models, the structure of the team task is hypothesized to 
be  a key  determinant of team effectiveness.  Team task is  hypothesized to moderate 
the relationship between team processes (group interactions) and team effectiveness in 
the  Gladstein  (1984)  process  model.  In  the  ecological  model,  team  task  is 
hypothesized to have both a direct effect on team effectiveness as well as a moderating 
effect through team processes. 
While  this  research  did  not  measure  any  specific  dimensions  of the  tasks 
performed by the teams included in the study, there is some qualitative support for the 
differences in the types of tasks performed by these groups as discussed in Chapter 3. 
The exclusion of team task in  the models tested may  provide a potential explanation 
for the different types of relationships observed.  If team task mediates the relationship 
between team processes and team effectiveness,  it  may  be possible that task partially 
or  completely  mediates  the  effect  of team  processes  on  team  effectiveness.  The 
impact of team task on team processes could depend on key attributes of  the task such 
as  task  uncertainty,  the  clarity  of  the  task  objectives,  or  other  defining  task 
characteristics.  In  other words,  the  nature of the task itself may  create the impetus 
necessary for  the team to be effective irrespective of the processes used  by  the team 
(Guzzo &  Shea,  1992).  The differences between the two types of teams studied may 156 
be consistent with a model in  which team task either completely or partially mediates 
the  relationship  between  team  processes  and  team  effectiveness  (see  Figure  5.7). 
Further research would be necessary to empirically verify this proposed model. 
Team Effectiveness  Organizational Conte:\.1 
Team Task  Team Processes 
Figure 5.7. 	 A proposed model of relationships between organizational context, team 
effectiveness, team processes, and team task. 
5.5  Management Implications of Findings 
This work has made important contributions to the team effectiveness body of 
knowledge.  In  addition to the specific relationships found in  each of the studies, the 
similarities and differences between the two studies are also valuable in understanding 
the relationships between organization context and team effectiveness.  For managers 
of teams  in  organizations,  these  findings  provide  some  empirical  support  for  the 
importance of organizational context and  also  provide some insight  into the types of 
organizational  context  factors  to  consider in  designing  an  environment  where teams 
can be as effective as possible. 157 
5.5.1  Production Teams 
The range of findings for production teams does support the general statement 
that  organizational  context  is  an  important  factor  to  consider  in  studying  teams  in 
context.  F or the production teams  studied,  significant  relationships between factors 
from each of the three categories (management processes, organizational culture, and 
organizational  systems)  and  measures  of team  effectiveness  were  found.  These 
findings  are  of particular  importance  to  team  leaders  and  managers  of production 
organizations.  These results highlight the importance of establishing an organizational 
context across multiple  dimensions to enable effective teams.  It is  not sufficient for 
managers  to  simply  develop  some  characteristics  of a  team-based  organizational 
context while ignoring other aspects.  These results indicate that managers must focus 
on  management  processes  such  as  those  used  to  provide  clearly  defined  team  and 
organizational  goals  and  those  used  to  allocate  resources  to  teams.  In  addition, 
managers must foster a set of organizational values that actively support cooperation 
and  communication between teams  as  well  as  providing for the complete integration 
of teams  into  the  organization.  Finally,  managers  must  ensure  that  organizational 
systems related to providing information and  training be focused  on the needs of the 
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5.5.2  Engineering Teams 
The  range  of findings  for  the  engmeenng  teams  m  this  study  share  some 
commonalities with those described for the production teams.  Again, the overall set of 
results highlight  the importance of considering multiple  dimensions of organizational 
context in creating an environment that will enable effective teams.  In particular, team 
leader  performance  ratings  were  strongly  related  to  the  team's  evaluation  of the 
processes  used  to establish  clear goals  for  the team  within  the organization,  to the 
team's evaluation of how well the culture supported the integration of the team within 
the organization, and to the team's evaluation of  whether or not organizational systems 
provided teams with the information they needed. 
For engineering teams, the nature of the relationships between these and a few 
additional  organizational context factors  and team member satisfaction differed  from 
those relationships described for the production teams.  The results support a variety 
of relationships  between  all  categories  of organizational  context  factors  and  team 
member  satisfaction.  These  results  consistently  supported  either  fully  or  partially 
mediated  relationships  where team  processes  was hypothesized  to be  the  mediating 
factor.  Team member satisfaction was strongly related through team processes to the 
management  processes associated with  resource  allocation,  an  organizational culture 
that supports teams and teamwork as well  as team integration, and the organizational 
systems associated with team-level feedback  and  recognition, information availability, 
and  training.  There  was  also  support  for  direct,  unmediated  relationships  between 
clear goals and team member satisfaction.  Managers concerned with fostering a team­159 
based  organizational  context  must  focus  on  factors  across  all  three  organizational 
context categories.  The effects of  various organizational context factors, as they relate 
to  team  member  satisfaction,  may  not  be  directly  measurable  by  looking  at  the 
relationship between the organizational context factor and satisfaction.  The impact of 
efforts  to  create a  supportive organizational context  may  be  best measured by  their 
impact on internal team processes. 
5.5.3  Differences Between Production and Engineering Teams 
The specific  implications of these results for  managers of the production and 
engineering  teams  are  quite  interesting.  Comparisons  between the production team 
and engineering team results also provide limited support for a statement that different 
types of teams may  be impacted in  different  ways  by the organizational context.  In 
particular,  it  is  quite interesting that there was no  evidence for mediated relationships 
between  any  organizational  context  factor  and  team  member  satisfaction  for 
production teams.  This result may be due in part to differences in team task between 
production and  engineering teams,  but the  structure of this research does not enable 
this  difference  to be  fully  understood.  Since  differences  were found  in  the  specific 
significant relationships observed as well  the nature of the relationships (mediated vs. 
unmediated),  managers  should  be  aware  that  efforts  to  provide  a  team-centered 
organizational  context  may  be  evaluated  in  different  ways  and  may  have  different 
consequences  with  respect  to  team  effectiveness  depending  on  the  types  of teams 
within the organization. 160 
5.5.4  Assessing Organizational Context 
One contribution of  this research is related to development of a framework and 
an instrument to evaluate different aspects of organizational context.  The framework 
developed  categorizes  organizational  context  variables  as  related  to  management 
processes,  organizational  culture,  or  organizational  systems.  The  results  of this 
research indicate that factors from each of these areas are important in the creation of 
an organizational context that enables the development of effective teams.  The team 
survey  used  for  this  research was  developed  based  on this  initial  framework.  The 
results  of factor  analyses  along  with  scale  reliability  analyses  indicate  that  the tool 
created provides a  mechanism for  obtaining team-level  measures of multiple aspects 
of  organizational context. 
5.6  Limitations 
There  are  a  number  of important  issues  to  recogruze  In  interpreting  these 
findings.  In  the initial  analysis,  survey  items  were analyzed  using  factor analysis  to 
develop  a  reduced  set  of factors  for  all  subsequent  analysis.  Results  were  largely 
consistent  between the  production and  engineering  data sets  for  these  analyses,  but 
some differences did exist in the final  selection of survey items to include.  Because of 
the  large  number  of scales  developed  and  the  relatively  small  number  of subjects 
included in  these two studies,  it  was not possible to include all  organizational context 
items in a single factor analysis. 161 
One  of the  outcomes  of the  process  used  is  that  high  (Pearson  correlation 
coefficients> 0.80) and significant (p  ::;  .05) correlations existed between the different 
organizational  context  factors.  This  issue  was  especially  prevalent  within  the 
engineering data set.  Information availability, for example, was highly correlated with 
four  other  context  factors  - clear  goals,  resource  allocation,  team-integration,  and 
training availability.  High correlations between these factors may indicate an overlap 
in the actual factor being evaluated from a conceptual standpoint.  So while individual 
sets  of path  analysis  may  support  specific  types  of relationships  between  a  single 
organizational  context  factor,  team  processes,  and  various  measures  of  team 
effectiveness,  the  factor  itself may  not  be  conceptually  distinguishable  from  other 
organizational context factors that are highly correlated. 
A second limitation associated with the determination of organizational factors 
is that oblique rotation does not necessarily produce factors that are independent.  As a 
result,  correlation between resulting  factors  can  also  be  significant.  For example,  a 
significant  correlation  of 0.803  (p  ::;  .005)  was  observed  between  the  information 
availability  and  training  availability  factors  within  organizational  systems  for  the 
production  data  set.  These  two  factors  were  extracted  from  the  same  category 
(  organizational  systems)  and  loaded  onto  different  factors.  However,  the  high  and 
significant correlation between these two factors provides evidence that they may not 
be conceptually distinct.  As a result, it may not be possible to distinguish between two 
such highly correlated factors. 
The instruments developed to collect team leader and manager assessments of 
effectiveness also limited this study.  As discussed earlier, the use of  a 3-point and a 4­162 
point scale may not have allowed for adequate discrimination between the teams.  It 
was  also  clear that  manager  assessments  of effectiveness  differed  significantly  from 
team leader assessments of effectiveness.  Managers may have less visibility or direct 
knowledge  of each  team's  performance  making  it  difficult  to  distinguish  between 
teams.  Team leaders'  perceptions of team effectiveness may also be more predictive 
ofteam perceptions because ofteam leaders closer associations with their teams. 
An important  issue  for  this  research  is  which  of these  assessments of team 
effectiveness most accurately reflects how well the team meets its objectives.  In this 
study,  both team leaders  and  managers  assessed  the frequency  in  which teams met 
various performance objectives.  These assessments were substantially different from 
one another as  can be seen by  looking at the tables of bivariate correlations (Tables 
4.17  and  4.18).  Without  objective  performance  measures,  it  is  not  possible  to 
determine which ratings more accurately match the true effectiveness ofthe team. 
Team leader assessments of effectiveness were correlated with organizational 
context for only a limited  number of factors.  While team member satisfaction levels 
are  an  important  component  of team  effectiveness,  this  study  did  not  consistently 
substantiate  how  other  measures  of  organizational  effectiveness  relate  to  the 
organizational context factors being studied. 
The  third  issue  that  must  be  raised  is  the  possibility  that  common  method 
variance  may  explain  some  of the  relationships  observed.  It  is  not  possible  to 
determine  how much of the variability  in  team  member satisfaction ratings is  due to 
true variance.  Team member satisfaction,  all  organizational  context factors,  and  the 
team  process  factor  were  all  measured  using  the  same  instrument.  Since  all  three 163 
factors  were  measured  using  the  same  instrument,  the  variability  observed  between 
teams  may  be  attributable  to differences  in  how teams  responded  to the  instrument 
rather than true differences in team perceptions. 
The final  issue that must be brought to light  in  all  studies of this type is  that 
there is  no  evidence for  causality.  While the phenomena of interest in this study are 
most  relevant to intact work teams in  real  organizations,  the data collected are non­
experimental.  These  results  cannot  be  generalized  more  broadly  than  the  teams 
studied.  The path analyses completed for this research were based on a hypothesized 
order of relationships.  So while some significant mediation effects were found for the 
engineering  teams  included  in  this  study,  the  non-experimental  nature  of the  study 
makes it  impossible to determine whether or not the hypothesized ordering of factors 
is  real.  In  other words,  it  is  possible that high-levels of effectiveness influence team 
processes, which in tum influence individual perceptions of  the organizational context. 
5.7  Future Research 
There are a number of  interesting research and methodological issues that have 
come to light as a result of this research.  Additional studies of  various types of  teams 
will  help  confirm the distinctness of the organizational context factors as  well  as  the 
proposed structure for these factors.  While this study took a first step at separating out 
various components of organizational context, it  is  clear that additional studies as well 
as  further  fine-tuning  of  the  team  survey  items  used  to  assess  the  various 
organizational context factors is necessary. 164 
Second,  the differences in  team leader  and  manager ratings should be further 
explored.  The differences seen in  the ratings provided by team leaders and managers 
raise questions of both reliability and  accuracy.  Understanding the contribution that a 
particular team makes to an  organization is  key  to  linking  organizational context to 
team  effectiveness.  These  relationships  can  only  be  substantiated  if reliable  and 
accurate measures of team effectiveness are found.  Studies using objective measures 
of team  effectiveness  would  be  ideal,  but  many  intact  teams,  particularly  teams of 
knowledge workers,  lack team-based,  objective  performance measures.  As  a result, 
perceptions  of  team  effectiveness  are  often  the  only  vehicle  for  evaluating 
effectiveness.  Further  research  to  develop  instruments  to  measure  this  would  be 
invaluable to future research. 
This  study  was  unique  in  that  the  similarities  and  differences  In  observed 
relationships for  two distinct  types  of team task could  be investigated.  The role of 
team task and  its  influence  on the  relationship  between organizational context, team 
processes,  and  measures  of team  effectiveness  could  not  be  determined  from  this 
study.  Future studies  that  include  more  explicit  measures to characterize the tasks 
being  performed  by  a  team would  allow  for  a  deeper understanding of this  web of 
relationships and may make comparisons between different types of  teams possible. 165 
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APPENDIX A  MAPPING OF RECENT TEAM STUDIES 

Eight recent team studies were analyzed in the development of  the three organizational 
context  classifications  (management  processes,  organizational  culture,  or 
organizational  systems).  This  analysis  was  also  used  to  develop  the  nine  distinct 
organizational  context  variables.  Studies  are  categorized  based  on  the  three 
classifications and by the nine organizational context variables. 
Table AI  .  List of  supporting studies for organizational context framework 
Extent to which the organizational culture supports 
communications and cooperation between teams in the 
organization 
Extent to which the organizational culture values teams 
and teamwork 
Ex 1ent to which the organizational culture supports the 
integration of the team into the rest of  the organization 
Extent to which organizational systems provide team-level 
feedback and recognition 
Ex1ent to which organiiational systems provide teams with 
the necessary business and technical information 
Extent to which organizational systems provide the 
necessary training for teams 
Hyatt & Ruddy (1997) 
Janz, Colquitt, & Noe (1997) 
Van Aken & Kleiner 
Hyatt & Ruddy (1997) 
Janz, Colquitt, & Noe (1997) 
995 
Campion, Medsker, & Higgs (1993) 
Campion, Papper, & Medsker (1996) 
Van Aken & Kleiner 173 
APPENDIX B  PROJECT SUMMARY 

Organizational Context and its Role in Team Effectiveness 
Today the use of teams in the work environment is pervasive across a wide range of industries and for a 
wide variety of purposes.  In a survey of work practices used by U.S.  manufacturing finns, more than 
half of the surveyed companies were using teams.  In fact nearly 40 percent of  these companies reported 
having more than half the organization working in teams.  There are many examples ofcompanies that 
have successfully used teams to  improve their capabilities and overall competitiveness.  Case studies 
highlight  teams  that  have  achieved  breakthrough  results  by  decreasing  the  time  for  new  product 
introduction, by  improving customer service or response  times,  or by  producing significant product 
quality breakthroughs. 
The  role  of teams  varies  dramatically  from  one  organization  to  another.  Even  within  a  given 
organization,  many different types  of teams are used.  Teams are also a  part of a  larger system of 
organizational activity.  This organizational activity or organizational context can be defined as the set 
of management processes, organizational culture, and organizational systems that exist within a parent 
organization.  Management processes are the business processes used by leaders in the organization in 
setting and meeting organizational objectives,  e.g.  strategic  planning processes,  resource allocation 
strategies, and organizational feedback processes.  Organizational culture is the set of values, beliefs, 
and  behavioral  norms  that  guide  how  members  of the  organization  get  work  done.  Finally, 
organizational systems are the human resource management processes and arrangements used by and 
supported in the overall organization. 
Research objective 
This research seeks to better understand the relationship between teams and the parent organization.  I 
will be looking at a number of different organizational characteristics such as goal setting, perfonnance 
feedback, training and education, and organizational culture and their relationship to team effectiveness. 
Research Methods 
A survey has been developed to study these relationships.  In addition, some focused interviews of team 
leaders and organizational leaders will  be  used.  Team members and team leaders will  complete a 
survey.  Correlational  analysis  will  be  used  to  identify  significant  relationships  between  the 
organizational context factors and effectiveness measures. 
Outcomes of the Research 
I will share team level  and organizational level  results with the organizational leaders whose teams 
participate in the study as soon as summary infonnation is available. The general infonnation that you 
will have access to from this research is summarized below: 
• 	 Characterization of organizational context for your organization. 
• 	 Internal evaluation of the perceived effectiveness of the teams within your organization. 
• 	 Summary of overall research findings outlining any significant associations between 

effectiveness and organizational context. 
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APPENDIX C  SCRIPT FOR CONTACTING MANAGERS 

Hello,  my  name  is  Toni  Doolen.  I  am  a  Ph.D.  student  in  Industrial 
Engineering at Oregon State University.  I am  contacting you to see if you would be 
willing  to  participate  in  a research  project  on teams  in  organizations.  This  research 
focuses  on the  interaction between teams  and  the larger organization that they  exist 
within.  This research seeks to better understand the relationship between teams and the 
parent  organization.  We  will  be  looking  at  a  number  of different  organizational 
characteristics such as goal setting, performance feedback,  training and education, and 
organizational culture and their relationship to team effectiveness.  Over the next few 
months,  many  different  members  of your  organization  will  be  participating  in  this 
research effort.  As  a member of_{Organizational name &  Company name)-, I am 
asking your help in this effort. 
At this  time,  I  am  contacting organizational and  team leader leaders,  such as 
yourself, to see if you would be willing to be interviewed as part of  this research.  The 
interview will  take 45  - 60  minutes.  During the interview,  I will  be asking questions 
about  organizational  systems,  such  as  goal  setting,  performance  feedback,  and 
training.  I will  also be asking for your perception on how these systems support your 
team's  efforts.  I  will  take  notes  during  the  interview  to  create  a  record  of your 
opinions and perceptions, but any information you share with me will not be linked to 
you  individually  in  any  summarization  of this  research.  If you  are  willing  to 
participate, I would like to set up a time for us to meet face-to-face for the interview at 
your convenience. 
Thank you. 175 
APPENDIX D  INTERVIEW PROTOCOL 
1. 	 How do teams know what they are supposed to be working on? 
2. 	 Do you know what your organization's vision is?  How does this information 
get communicated? 
3. 	 Do you think that the goals of  teams are the same as those ofthe organization? 
4. 	 How do you know how well teams are performing? 
5. 	 What resources do teams need?  Do they have access to these resources? 
6. 	 Is the concept of teams  supported by  your organization?  Why do  you think 
this (or not)? 
7. 	 Does your manager support teams?  In what ways do you see this? 
8. 	 Do teams communicate regularly with their managers? 
9. 	 Do you talk to other people in  the company besides those people in your part 
of  the organization? 
10. Do you feel  that teams compete with other teams in  the organization?  How 
does this impact your organization? 
11. Are  teams  recognized/rewarded  for  their  performance?  How  are  teams 
recognized/rewarded? 
12. Have  teams  in  your  organization  received  any  technical  training  in  the  last 
year? 
13. Have teams in your organization received any skills training for the team (e.g., 
communication, organization, interpersonal, etc.) in the last year? 
14. Do teams receive information from you and their team leaders?  Is it accurate? 
Is it timely? 
15. Do teams usually have access to the information they need? 176 
APPENDIXE  TEAM SURVEY ITEMS, CONSTRUCTS, AND SOURCE 
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The goals and objectives this team must achieve to fulfill our purpose are  Wilson, Van Aken, & 
clear.  Frazier (1998) 
My entire team understands this team's purpose.  Wilson, Van Aken, & 
Frazier (1998) 
Team members know what they are supposed to be doing on this team.  Janz, Colquitt, & Noe 
(1997) 
There is a clear mission statement or charter for my team. 
My team has a clear idea of  what is expected from them. 
My team has a clearly defined purpose.  Wilson, Van Aken, & 
Frazier (1998) 
Our purpose and goals clearly define what is expected of this team. 
Wilson, Van Aken, & 
Frazier (1998) 
My team knows what the organization's purpose is. 
Kline & MacLeod  The goals of my team are aligned with those of the organization.  (1997) 
Kline & MacLeod
The goals of the organization are well understood by my team.  (1997) 




My team understands how our work impacts the organization. 
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Van Aken & Kleiner  My team gets what we need from the leaders of this organization.  (1997) 
My team has enough people to get our work done. 
My team has enough money to get our work done. 
My team has enough materials and supplies to get our work done. 
My team has the equipment we need to get the job done. 177 
APPENDIX E (Continued) 
There is little competition between this team and other teams in the 
My team has good relationships with other teams in the organization. 
My team is encouraged to work with other teams to get our work done. 
Teams in this organization cooperate to get the work done. 
My team interacts with other teams that might be impacted by our work. 
H~"' U'U""" of my team work with other people in the organization besides 
are this team. 
My manager understands the value of teamwork. 
My manager helps my team work together. 
My manager supports this team. 
My manager treats this team with respect. 
My team feels comfortable speaking with our manager about business 
My team feels supported by the rest of the organization. 
My team is an important part of the organization. 
My team is well-integrated into the organization. 
My team is readily identifiable from the rest of the organization. 
My team has its own identity. 178 
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Janz, Colquitt, & Noe My team receives reports on our team performance.  (1997) 

My team receives feedback from our manager on our team performance. 
 Hyatt & Ruddy (1997) 
Janz, Colquitt, & Noe My team knows how well we are performing.  (1997) 

My team receives recognition for our performance. 
 Hyatt & Ruddy (1997) 
Kline & MacLeod The reward system is set up to recognize team performance.  (1997) 

Many rewards from my job (e.g. , pay, promotion, ~tc . ) are determined in a 
 Campion, Medsker, & 

large part by my contributions as a team member. 
 Higgs (1993) 
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My team receives the information we need from our manager. 	 Hyatt & Ruddy (1997) 

Janz, Colquitt, & Noe
 My team has access to the information we need from outside the team.  (1997) 
Janz, Colquitt, & Noe My team receives critical information when we need it.  (1997) 
My team knows how to get the information we need to be successful. 
My team has access to the business information we need to be successful. 
My team has access to the technical information we need to be successful. 
Campion, Medsker, & The organization provides adequate technical training for my team.  Higgs (1993) 
Training is available for members of  this team when we need it. 
Team-level training opportunities exist in this organization. 
The organization provides the training we need for my team. 
The organization provides adequate team skills training for my team (e.g.,  Campion, Medsker, & 

communication, organization, interpersonal, etc.). 
 Higgs (1993) 179 
APPENDIX E (Continued) 
I am happy to be a member of  this team. 
I am proud of  what my team has accomplished. 
All in all, I like being a member of this team. 
My contributions to this team are recognized by my teammates. 
I am challenged by the work I do on this team. 
My team knows what to do to get our work done. 
My team can be depended on to meet our goals. 
My team is successful in meeting our objectives. 
I think that leaders in the organization view my team as successful. 
My  a good example of teamwork for other teams in the 
Members of my team cooperate to get the work done. 
Team members share information about their work with each other. 
My team has developed processes to make us more effective in getting the 
work done. 
My team has goals in place to monitor our progress. 
My team has well-defined processes for getting our work done. 
Team meetings are effective. 
order to do their work. 
Each member of  the team must do hislher work well in order for others on 
the team to do their '  well. 
People on this team generally have one-person jobs; that is, people can 
complete most of the jobs on their own, with little or no help from others on 
the team. 
My  can do its work well even when some members do not perform at 
level. 
Our work must pass 
team's task can be 
to several team members before our 




APPENDIX E (Continued) 
When someone criticizes my team, it feels like a personal insult. 
When I talk about my team, I usually say "we" rather than "they." 
My team's successes are my successes. 
When someone praises my team, it feels like a personal compliment. 
I feel a sense of ownership for my team. 
When my team is working, it feels like a team rather than a collection of 
individuals. 
& VanAken 181 
APPENDIX F  TEAM SURVEY 

Thank  you  for  participating  in  this  survey.  The  purpose  of this  survey  is  to  help 
develop a better understanding of the  relationship between teams and the parent organization. 
The  information  you  provide  is  strictly  confidential  and  special  precautions  have  been 
established to protect the confidentiality of your responses.  Your name will not be used in any 
summarization  of the  information.  You  have  the  right  to  refuse  to  answer  any/all  of the 
questions on the survey.  Refusal to participate will have no effect on your employment status. 
This  survey will  ask you  a number of questions  about your perception of your team 
and of your organization. The questions in this survey are designed to obtain your perceptions 
about your team and the organization your team works in.  The questions focus  on how your 
team gets  work  done,  how  members  interact,  how  your team performs,  and how your team 
interacts  within  the  organization,  with  other  teams,  and  with  organizational  leaders.  The 
survey should take approximately 30 minutes to complete.  Thank you for your participation. 
Survey instructions: 
./  Your group may use a different term to describe itself - for example, team, wor
crew, etc.  For the purpose of  this survey, these terms are interchangeable  . 
k group, 
./  You may be a member of project teams or other special teams in the organization. 
purpose of  this survey, the questions refer only to your primary work team . 
For the 
./  Answering the questions honestly is  critical if the information is to be valuable an
therefore  the  survey is  confidential  and the  privacy of your responses  will  be  p
No  one  at  {COMPANY}  will  see  your  completed  survey,  and  responses 
summarized at the team and organizational level only . 
d useful; 
rotected. 
will  be 
./  Completed surveys may be returned by mail to 
Toni Doolen 
Department of Industrial & Manufacturing Engineering 
118 Covell Hall 
Oregon State University 
Corvallis, OR 97331-2407 182 
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Teams and Organizations Survey 
-Q;~  ~  s~ s~  ~  i l Name of  immediate manager/supervisor: 
C  III  IX  1  . ~ g .• 
0  ]<  ~< CIlO  ~o  < 
2  3  4  5  6 
1.  My team understands'how our work impacts the organization.  2  3  4  5  6 
2.  People on this team generally have ooe-personjobs; that is, people  1  2  3  4  5  6 
can complete most ofthe jobs 011 their own, with little or no help 
from others on the team. 
3.  My team can be depended on to meet our goals.  2  3  4  5  6 
4.  My entire team understands this team's purpose.  2  3  4  5  6 
5.  My manager treats this team with respect.  2  3  4  5  6 
6.  My team's successes are my successes.  2  3  4  5  6 
7.  My team bas a clear idea of  what is expected from them.  2  3  4  5  6 
8.  My team receives recognition for our performance.  2  3  4  5  6 
9.  Team meetings are effective.  2  3  4  5  6 
10. My team feels comfortable speaking with our manager about  2  3  4  5  6 
business issues. 
11 . Members of  my team cooperate to get the work done.  1  2  3  4  5  6 
12. When someone criticizes my team, it feels like a personal insult.  2  3  4  5  6 
13. My team knows how well we are performing.  2  3  4  5  6 
14. My team bas enough people to get our work done.  1  2  3  4  5  6 
15. I think that leaders in the organization view my team as successful.  1  2  3  4  5  6 
16.  My team bas the equipment we need to get the job done.  1  2  3  4  5  6 
17. The reward system is set up to recognize team performance.  1  2  3  4  5  6 
18. My team knows what to do to get our work done.  2  3  4  5  6 
19. My team has good relationships with other teams in the  2  3  4  5  6 
organization. 
20. My team receives feedback from our manager on our team  2  3  4  5  6 
performance. 
21. My team has goals in place to monitor our progress.  2  3  4  5  6 
22. My team bas access to the information we need from outside the  2  3  4  5  6 
team. 
23 . My team is well-integrated into the organization.  2  3  4  5  6 
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Teams and Organizations Survey 
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2  3  4  oS  6
 24. Team members know what they are supposed to be doing on this 
team. 
25. My team interacts with other teams that might be impacted by our  2  3  4  5  6 

work. 
26. I feel a sense ofownership for my team.  2  3  4  S  6 

27. The organization provides adequate technical training for my team.  2  3  4  S  6 

28. My team feels supported by the rest ofthe organization.  2  3  4  S  6 

29. Our work must pass (progressively) to several team members  2  3  4  S  6 

before our team's task can be completed. 
30. Our purpose and goals clearly define what is expected ofthis team.  1  2  3  4  S  6 

31.  Many rewards from my job (e.g., pay, promotion, etc.) are  1  2  3  4  .5  6 

determined in a large part by my contributions as a team member. 
32. My manager helps my team work together.  2  3  4  5  6 

33. My contributions to this team are recognized by my tcanunatcs.  2  3  4  .5  6 

34. There is a clear mission statement or charter for my team.  2  3  4  5  6 

35. I am happy to be a member ofthis team.  2  3  4  5  6 

36. My team is successful in meeting our objectives.  2  3  4  S  6 

37. The goals ofmy team are aligned with those ofthe organization.  2  3  4  5  6 

38. My team receives reports on our team performance.  1  2  3  4  .5  6 

39. My team has enough materials and supplies to get our work done.  1  2  3  4  S  6 

40. Each member of  the team must do hislher work well in order for  2  3  4  S  6 

others on the team to do their jobs weU. 
4l.  I talk about my  say "we" rather than "they."  2  3  4  5  6 

42. Members ofmy team frequently talk to other people in the  2  3  4  5  6 

organization besides the people on this team. 
43. Team members need infonnation and advice from other team  2  3  4  5  6 

members in order to do their work. 
44. My team rccc:ivcs the information we need from our manager.  2  3  4  5  6 

45. When someone praises my team. it feels like a personal 
 2  3  4  5  6 

compliment. 
46. The organization provides adequate team skills training for my  2  3  4  5  6 

team (e.g., comnnmication, organization, interpcrsooal, etc.). 
Page 2  2128101 
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g~  ~! 1)1  1. f&  ! jJ ~~  1-00 0  !< < 
2  3  4  5  6 47. My team has a clearly defined purpose. 
1  2  3  4  5  6 48.  My team n:ceives critical infonnation when we need it. 
1  2  3  4  5  6 49. When my team is working, it feels lilce a team rather than a 
collection ofindividuals. 
SO.  My team has enough money to get our work done.  2  3  4  5  6 
5 I.  My team has access to the technical infonnation we need to be  2  3  4  5  6 
successful. 
2  3  4  5  6 52. My team can do its work well even when some members do not 
perform at a satisfactory level. 
53.  My team knows what the organization's purpose is.  2  3  4  5  6 
2  3  4  5  6 54.  All in all, I like being a member ofthis team. 
2  3  4  5  6 55. Team-level training opportunities exist in this organiZation. 
56.  My manager supports this team.  1  2  3  4  5  6 
57. The organization provides the tIaining we need for my team.  1  2  3  4  5  6 
2  3  4  5  6 58. My team sets a good example ofteamwork for other teams in the 
organization. 
59. I am proud ofwhat my team has accomplished.  2  3  4  5  6 
60. The goals ofthe organization are well understood by my team.  2  3  4  5  6 
2  3  4  5  6 61 . My team is encouraged to work with other teams to get our work 
done. 
2  3  4  .5  6 62.  My team has access to the business infonnation we need to be 
successful. 
2  3  4  5  6 63. My team has developed processes to make us more effective in 
getting the work done. 
2  3  4  5  6 64. My team understands bow our work moves the organization closer 
to its purpose. 
65. My manager understands the value ofteamwork.  2  3  4  5  6 
66. Training is available for members ofthis team when we need it  2  3  4  5  6 
67. My team has its own identity.  2  3  4  5  6 
68.  My team has well-defined processes for getting our work dooe.  2  3  4  5  6 
69. My team is an important part ofthc organizaticn.  2  3  4  5  6 
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APPENDIX F (Continued) 
Teams and Organizations Survey 
70. There is little competition between this team and other teams in the 
company. 
71. Team members share'  information abOut their work with each 
other. 
12. My team knows how to get the inforrnation we need to be 
successful. 
73. The goals and objectives this team must achieve to fulfill our 
purpose are clear. 
74. My team gets what we need from the leaders ofthis organization. 
7S . Teams in this organization cooperate to get the work done. 
76.  I am challenged by the work I do on this team. 
77.  My team is readily identifiable from the rest ofthe organization. 
78. Members of  my team work with other people in the organizatioo 
besides the people on this team. 
j~ 
g.~
U)Q  I 
sa sa! 
l.~  ~ II

U)< ~J
 E-Q is  < 
2  3  4  S  6 

2  3  4  S  6 

2  3  4  5  6 

2  3  4  S  6 

2  3  4  S  6 

2  3  4  5  6 

2  3  4  5  6 

2  3  4  5  6 

2  3  4  5  6 
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APPENDIX G  TEAM LEADER SURVEY 
Teams and Organizations Supervisor Survey 
Name:  g~ ~~  ~  ~~ 
~  .g  .~  '!  .~  i~  ~ 
<1)0  0  ....  0  ~<  <  J< Date: 
1. 	 This tearn can be depended on to meet their goals. 
2. 	 This team has team meetings that are effective. 
3. 	 Members of  this team cooperate to get the work done. 
4. 	 I think that other leaders in the organization view this team as 
successful. 
s. 	 This team knows what to do to get their work done. 
6. 	 This team has goals in place to monitor their progress. 
7. 	 This team is successful in meeting their objectives. 
8. 	 This tearn sets a good example ofteamworlc for other teams in the 
organization. 
9. 	 This team has developed processes to make them more effective in 
getting the work done. 
10. This team has well-defined processes for getting their work done. 
11. Team members share information about their work with each 
other. 
12. I view this tearn as successful. 




















































2  3  4  5  6 
g 
Z 
1.  This team meets its safety objectives. 
2.  This tearn meets its output objectives. 
3.  This tearn meets its schedule objectives. 
4. 	 This team meets its yield objectives. 
s.  This team meets its quality objectives. 
6.  This team meets its cost objectives. 
7.  This team meets its cycle time objectives. 











....  ~  0  ._ 
g ....  ~ 
:::s~  < 
3  4 
3  4 
3  4 
3  4 
3  4 
3  4 
3  4 
3  4 
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APPENDIX H  MANAGER SURVEY 
Teams and Organizations Manager Survey 
Nmne: __________________________ 
Date: ______________________________ 
Overall, how do you rate the perfonnanee of  each ofthe teams in your 
organization? 
2  3 a. 
2  3 c. 
2  3 d. 




i.  2  3 
2 j. 
AJ; a manager, the three most impor1anl criteria for an effective team are 
N~ : 
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APPENDIX H (Continued) 
Teams and Organizations Manager Survey 
T~ : __________________________________~___ 
1.  Relative to other teams in your organization, how do you rate the perfonnance ofthis 
team in the area ofqUality (e.g. yield)? 
1  2  3 
2.  Relative to other teams in your organization, how do you rate the perfonnance of  this 
team in the area ofsafety? 
1  2  3 
3.  Relative to other teams in your organization, bow do you rate the perfonnance ofthis 
team in the area of  responsiveness (e.g. cycle time)? 
2  3 
4.  Relative to other teams in your organization, bow do you rate the perfonnance ofthis 
team in .the area of  productivity (e.g. output)? 
1  2  3 
5.  Relative to other teams in your organization, how do you rate the perfonnance ofthis 
team in its coordination with other teams in the organization? 
2  3 
6.  Relative to other teams in your organization, how do you rate the perfonnance ofthis 
team in the area of  cost? 
2  3 
1.  This team meets its safety objectives. 
2.  This team meets its output objectives. 
3.  This team meets its schedule objectives. 
4.  This team meets its yield objectives. 
6.  This team meets its cost objectives. 
7.  This 
Notes: 
1  2  3  4 
1  2  3  4 
2  3  4 
1  2  3  4 
1  2  3  4 
4 
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The goals and objectives this team must achieve to fulfill our purpose are clear.  Cpl 
My entire team understands this team's purpose.  Cp2 
Team members know what they are supposed to be doing on this team.  Cp3 
There is a clear mission statement or charter for my team.  Cp4 
My team has a clear idea of  what is expected from them.  Cp5 
My team has a clearly defined purpose.  Cp6 
Our purpose and goals clearly define what is expected of this team.  Cp7 
My team knows what the organization's purpose is.  Gal 
The goals of my team are aligned with those of the organization.  Ga2 
The goals of the organization are well understood by my team.  Ga3 
My team understands how our work moves the organization closer to its purpose.  Ga4 
My team understands how our work impacts the organization.  Ga5 
My team gets what we need from the leaders of  this organization.  Ral 
My team has enough people to get our work done.  Ra2 
My team has enough money to get our work done.  Ra3 
My team has enough materials and supplies to get our work done.  Ra4 
My team has the equipment we need to get the job done.  Ra5 
Members of my team frequently talk to other people in the organization besides the 
people on this team.  Ii I 
There is little competition between this team and other teams in the company.  Ii2 
My team has good relationships with other teams in the organization.  Ii3 
My team is encouraged to work with other teams to get our work done.  Ii4 
Teams in this organization cooperate to get the work done.  li5 
My team interacts with other teams that might be impacted by our work.  Ii6 
Members of my team work with other people in the organization besides the people 
are this team.  li7 190 
APPENDIX I (Continued) 
Survey Item  Scale and 
Number 
My manager understands the value of teamwork.  Msi 
My manager helps my team work together.  Ms2 
My manager supports this team.  Ms3 
My manager treats this team with respect.  Ms4 
My team feels comfortable speaking with our manager about business issues.  Ms5 
My team feels supported by the rest of the organization.  Til 
My team is an important part of the organization.  Ti2 
My team is well-integrated into the organization.  Ti3 
My team is readily identifiable from the rest of the organization.  Ti4 
My team has its own identity.  Ti5 
My team receives reports on our team performance.  Frl 
My team receives feedback from our manager on our team performance.  Fr2 
My team knows how well we are performing.  Fr3 
My team receives recognition for our performance.  Fr4 
The reward system is set up to recognize team performance.  Fr5 
Many rewards from my job (e.g., pay, promotion, etc.) are determined in a large 
part by my contributions as a team member.  Fr6 
My team receives the information we need from our manager.  lsI 
My team has access to the information we need from outside the team.  Is2 
My team receives critical information when we need it.  Is3 
My team knows how to get the information we need to be successful.  Is4 
My team has access to the business information we need to be successful.  Is5 
My team has access to the technical information we need to be successful.  Is6 
The organization provides adequate technical training for my team.  Trl 
Training is available for members of this team when we need it.  Tr2 
Team-level training opportunities exist in this organization.  Tr3 
The organization provides the training we need for my team.  Tr4 
The organization provides adequate team skills training for my team (e.g., 
communication, organization, interpersonal, etc.).  Tr5 191 




Members of my team cooperate to get the work done.  Tpl 
Team members share information about their work with each other.  Tp2 
My team has developed processes to make us more effective in getting the work 
done. 
Tp3 
My team has goals in place to monitor our progress.  Tp4 
My team has well-defined processes for getting our work done.  Tp5 
Team meetings are effective.  Tp6 
I am happy to be a member of this team.  Sal 
I am proud of what my team has accomplished.  Sa2 
All in all, I like being a member of  this team.  Sa3 
My contributions to this team are recognized by my teammates.  Sa4 
I am challenged by the work I do on this team.  Sa5 
My team knows what to do to get our work done.  Tel 
My team can be depended on to meet our goals.  Te2 
My team is successful in meeting our objectives.  Te3 
I think that leaders in the organization view my team as successful.  Te4 
My team sets a good example of  teamwork for other teams in the organization.  Te5 
Team members need information and advice from other team members in order to 
do their work. 
Inl 
Each member of  the team must do his/her work well in order for others on the team 
to do their jobs well. 
In2 
People on this team generally have one-person jobs; that is, people can complete 
most of the jobs on their own, with little or no help from others on the team. 
In3 
My team can do its work well even when some members do not perform at a 
satisfactorY level.  In4 
Our work must pass (progressively) to several team members before our team's 
task can be completed. 
In5 
When someone criticizes my team, it feels like a personal insult.  Sel 
When I talk about my team, I usually say "we" rather than "they."  Se2 
My team's successes are my successes.  Se3 
When someone praises my team, it feels like a personal compliment.  Se4 
I feel a sense of ownership for my team.  Se5 
When my team is working, it feels like a team rather than a collection of 
individuals.  Se6 192 
APPENDIX J  Rwg~) VALUES FOR EACH TEAM 
Values of  fwg(j)  fOf production teams by factof. 
Team  CG  RA  II  MS  TI  FR  IS  TR  TE  SA 
1  0.97  0.8~  0.92  0.93  0.89  0.90  0.90  0.89  0.92  0.90 
2  0.96  0.77  0.83  0.92  0.87  0.84  0.90  0.89  0.92  0.81 
3  0.95  0.80  0.80  0.85  0.80  0.86  0.88  0.86  0.90  0.83 
4  0.96  0.87  0.84  0.87  0.81  0.85  0.87  0.86  0.92  0.76 
5  0.93  0.73  0.81  0.86  0.76  0.83  0.84  0.80  0.88  0.72 
6  0.97  0.75  0.85  0.90  0.86  0.85  0.87  0.81  0.91  0.81 
7  0.96  0.80  0.84  0.90  0.88  0.87  0.90  0.89  0.93  0.88 
8  0.96  0.87  0.86  0.91  0.88  0.85  0.88  0.86  0.93  0.88 
9  0.96  0.82  0.88  0.91  0.85  0.86  0.89  0.89  0.89  0.80 
10  0.97  0.91  0.89  0.90  0.87  0.91  0.90  0.90  0.92  0.86 
11  0.95  0.77  0.82  0.89  0.76  0.81  0.87  0.82  0.87  0.86 
12  0.97  0.8~  0.94  0.90  0.93  0.91  0.91  0.93  0.93  0.89 
13  0.96  0.88  0.87  0.92  0.87  0.86  0.89  0.85  0.92  0.83 
14  0.97  0.84  0.87  0.92  0.81  0.92  0.92  0.90  0.91  0.69 
15  0.95  0.81  0.86  0.92  0.76  0.86  0.86  0.88  0.88  0.81 
16  0.90  0.87  0.75  0.88  0.72  0.81  0.73  0.75  0.85  0.62 
17  0.97  0.66  0.90  0.88  0.85  0.92  0.91  0.91  0.92  0.90 
18  0.96  0.80  0.82  0.90  0.85  0.82  0.84  0.83  0.91  0.80 
19  0.96  0.85  0.77  0.91  0.86  0.85  0.85  0.85  0.93  0.81 
20  0.97  0.89  0.85  0.94  0.88  0.87  0.92  0.91  0.95  0.92 
21  0.97  0.84  0.92  0.96  0.87  0.89  0.95  0.93  0.94  0.88 
Values ofrwg(j) for engineering teams by factor. 
Team  CG  RA  II  MS  TI  FR  IS  TR  TE  SA 
1  0.98  0.8~  0.92  0.96  0.95  0.91  0.90  0.83  0.93  0.93 
2  0.98  0.78  0.88  0.97  0.89  0.87  0.88  0.85  0.95  0.82 
3  0.9~  0.71  0.88  0.80  0.78  0.75  0.84  0.86  0.90  0.61 
4  0.99  0.97  0.94  0.97  0.92  0.93  0.96  0.93  0.94  0.90 
5  0.98  0.86  0.96  0.87  0.80  0.88  0.91  0.63  0.92  0.68 
6  0.97  0.89  0.89  0.94  0.74  0.80  0.94  0.92  0.91  0.82 
7  0.97  0.51  0.83  0.76  0.71  0.92  0.79  0.90  0.90  -2.12 
8  0.98  0.92  0.97  0.98  0.64  0.91  0.86  0.96  0.92  0.97 
9  0.96  0.89  0.84  0.92  0.88  0.90  0.90  0.87  0.92  0.87 
10  0.94  0.63  0.94  0.84  0.83  0.85  0.82  0.74  0.88  0.55 